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Some New Turret Machines. 


We give on this page and on page 2 illus- 
«rations of two machines which we consider 
have a number of points of interest to me- 
chanics and manufacturers. 

The first of these is called a set-over tur- 
ret machine, and it is de- 
signed especially for the class 

work done on parts of en- 
vines, pumps, hydrants, etc., 
which require several opera- 
ions to be performed on 
them, each true with the 
ther, and, therefore, to be 
lone at one chucking if pos- 
sible. 

It is not a screw machine, 
is rather a chucking 

with what may be 
‘alled a magazine tool post 
the turret) which may be 
moved in the usual way in 
line with the spindle, or 
icross the bed for adjustment 
‘f tools to cut, or for facing. 

The arrangement of this 
t and of the slides which 
support it constitute the dis- 
inciive feature of the tool, 
the object being to enable 
tools not more costly than 
ordinary lathe and 


nt 
u 


lathe, 


turre 


tools, 


securely in any desired position along the 
bed by two 14” bolts, has its upper surface 
16’ wide, with a dovetailed gib one inch 
thick. The cross-feed screw is 1}” in di- 
ameter, cut three threads per inch, square, 
and its nut of bronze is 33’ long. The 
cross-slide itself is 28’ long, and carries be- 


vt 
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usually in fact not costing as 
much, to be used in much the 
same manner as lathe tools 





ire used, except that the 
slides and means of support are much more 
ample than we expect to find in a lathe of 
corresponding capacity, giving increased 
efficiency, aside from the fact that one after 
the other the tools can be brought into 
position by the revolution of the turret, 
without waiting to set a new {tool for each 
peration. 
In order to get the tools 
ud their support as close to 
the work as possible, the cut- 
iff slide is dispensed with, all 
its fi far 
lir n this machine, being 


inctions, so 


as re- 


ed by the cross-feed 


side the turret and its slide the rack shaft 
with its pilot wheel, also the front and back 
stop screws that limit the The 
turret slide has suitable stops for govern- 
ing the length of cuts or depths of holes 
bored. The indexing of the turret is by a 
large, flat ring of hardened steel, and the 


set-over. 








n under the turret. 
vill readily be seen that 
ichine thus arranged 


s 


me peculiar advantages, 

many of the advant- 
work that 
the well- 
vn Fox lathes for brass 


heavier 


es ir 
LOT 


ssessed by 


Being intended for the 
heaviest work within its ca- 
‘ity this machine is driven 
by a 384 double belt, and has 
ck gears in the ratio of 12 
|, these being found none 
powerful when driving— 
5’ tap. 

lhe spindle can have a 2-inch hole bored 
ighits center, but it is not usually made 
rger than 14%”, Those whose work makes 
desirable can have an improved friction 
gearing, usually arranged in combina- 
with a three step cone for a 44’ belt, 
the ratio of this frictional gearing has 
be 94 to 1 to drive the cuts and taps 

{ in the machine, as illustrated. 
(he cross-slide base, which is anchored 





that the tool shall not slip while under cut- 
ting strain. The axis round which the 
turret revolves is inclined forward toward 
the head-stock, so that the tools not in 
operation are lifted well clear of the top of 
the turret slide. The general design of the 
bed, legs, pan and strainer are too obvious 
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to require extended comment or description. 
The machine swings 20”, has a bed 5 feet 
6 long, and weighs 3,000 pounds. 
The second machine, while it has many 
of the features of the other, more nearly 
approaches the engine lathe in appearance, 








Like the other machine, this one has a 
four step cone for a 34" double belt. The 
spindle is of hard steel, with boxes lined 
with phosphorized babbitt metal. - It may 
have a2” hole through the spindle. The 
ratio of back gearing is 12 to 1, 

We cannot, perhaps, better convey an idea 
of the stiffness of the head- 
stock than by mentioning 
the fact that a piece of cast- 
iron pipe 13” in diameter, 23 
long, { thick, held by four 
2° bolts through a flange and 
the large face-plate, has been 
turned at its outer end with 
a cut 5." deep and 1” feed 
without chatter. Though 
usually constructed as shown 
in the cut, it may be changed 
if the nature of the 
renders it desirable 


work 
for one 
lraving friction 
As the ratio 
of the back gearing in a fric 
head, while it 
might be increased, is seldom 


improved 
back gearing, 
tion geared 
made greater than 6 to 1, it 
would require a belt 7’ wide 
to take the cuts that are taken 
with this head. By means of 
the usual rocker on the end 
of the headstock the direction 
of the feeds may be readily 
changed. To cover all varie- 
ties of work, a four-jaw in- 
dependent, a three-jaw uni- 
versal, and a two-jaw  uni- 

versal chuck should be provided. 
The turret is made in shape a frustum of 
a cone with its axis of revolution so inclined 
to the vertical that its front face is vertical. 
Ifence as the turret is revolved the ends of 
the turret tools are elevated so as to clear 
the top of the turret slide. The indexing is 
by a flat hardened steel ring 
made as large in diameter as 
The bolt of 
hardened steel is adjusted for 
wear by a 


possible, lock 


hardened taper 
wedge locked in adjustment 

The 
slide 


by two screws. turret 


und the turret have a 








SomE New Turret MACHINES 


lock bolt is adjustable for wear by means 
of a hardened steel taper wedge, which is 
kept in adjustment by two screws. 

The turret is 14’ in diameter, and usually 
bored for six 2}’ holes. The size and num- 
ber of holes, however, may be varied to suit 
the work. A keyway at the bottom of each 
hole, a clamp shoe bored out at the same 
time with the hole, and four §’’ tapped holes 
in each of the faces of the turret insure 


this resulting from the fact that the turret 
is given automatic feeds in either direction, 
and between the cross-slide and the turret 
is a compound rest, enabling cuts to be 
taken at any angle, and without in any 
way interfering with the use of the two 
other motions. There is a lead screw, also 
by the use of which threads may be cut 
by ordinary threading tools, and taps or 
dies forced to their work at the proper rate. 


hand-feed movement of 8 
inches on the swivel slide by 
means of a 1l-inch screw, cut 
four the 


A stop screw on the 


threads to inch, 
square. 
side of turret slide limits this 
movement The 


revolved 


as desired, 
swivel slide can be 
completely around into any 
horizontal position upon the 
circular top of the cross-slide, 
which is 16” in diameter, and 
graduated in degrees. Two 
} bolts ciamp it secure 
against the strain of heavy 
side cuts. The peculiar con- 

struction of the cross-slide 
permits a cross-feed for the full swing of 
the lathe. By means of a telescopic slide 
the cross-feed screw and gearing are at all 
times protected from chips, while the tele- 
scopic slide may at pleasure be pushed back 
to permit an examination or oiling of these 
parts. The value of some such device is 
most apparent when operating on cast-iron 
the roughing chips of which always con- 


tain more or less sand. There is a stop rod 
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for screw-cutting after the manner of the Columbian Exposition Notes. A large number of dynamos, including 


best lathe practice. 


— some of the heavy castings for the six-belt 





A binder and screw through the top of PROGRESS IN THE POWER PLANT. driven 1,000 H. P. Westinghouse dynamos, 
the cross-slide clamp this rod at any point Work in the power plant is resuming that and a number of engines and condensers are 


in the travel of the cross-slide. 


The stop busy appearance which it had before the re- on the floor, and will be on their foundations 


rod has its front end tapped out for a screw, cent severe weather setin. Owing tothatex- before another week is passed, and/,these, 


which is made with collars 
to permit #’’ end play. By 
turning the screw after the 
stop rod has been clamped 
to the cross-slide, the depth 
of cut may be regulated to 
a nicety. The cross-slide 
anchor and anchor bolts 
eliminate all vibration at the 
joint between the cross-slide 
and the top of the carriage. 
The carriage, which is 33” 
long, is gibbed its whole 
length on the back shear, 
and at each end on the front 
shear. One of these front 
gibs is utilized as a binder 
clamp for the carriage when 
tools are cross-feeding. The 
apron contains separate 
powerful frictional gearing 
of phosphor bronze for both 
the longitudinal and cross- 
feed, as well as the half nuts 
used only when screw cut- 
ting. One-third of a turn 
of the handle shown on the 
apron will close or open 
these latter, and they can- 
not fly open under the heav- 
iest strain of feeding. Some- 
times it is desired to turn 
work on centers, and _ still 
make use of the turret on 
compound rest. <A foot- 
stock is then fitted, and 
work 74 in diameter may 
be revolved clear of every- 
thing. Any desired 
pitch of screw thread 
within the range of 
the change gears fur- 
nished may be cut 
with the aid of the 
lead screw. The bed 
will be readily recog- 
nized as of Mr. 
Bogert’s well-known 
design. He informs 
us that in 1882 he 
made the first draw- 
ing for a machine 
tool bed deeper in 
the middle than at 
the end, and in 1885 


developed this detail ie 


to its present sym- 
metrical outline. The 
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diagonal cross-brac- 
ing of the shears con- 
verts the plan into a 
series of triangular 
cells. Those who 
have used Mr. Bo- 
gert’s style of bed in 
machine tools can 
best testify as to 
their rigidity under 
the severest condi- 
tions of strain. 

This machine 
swings 20", has a bed 
8 feet long, and 
weighs 3,600 pounds, 
The machines are 
built by John L. 
Bogert, Flushing, 
Queens Co., N. Y. 
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Square Th’d 4 per inch 











There is consider- 
able agitation in 
Paris looking to a 
yearly appropriation 
by the Government 
of France to be ap- 
plied to completing 
the Panama Canal, 











SoME NEW TuRRET MACHINES.—SEE PAGE 1. 


It seems hardly probable that this great treme weather, and to the slow rate at which with the machines already in place, will 
work will be permitted to gounfinished. The manufacturers have been sending their ma- make a very good showing. 

more the conduct of the company that started chinery, the progress has been rather slow. The following engines are ready for their 
the construction of this canal is investigated But now all hands are hard at work, andthere steam and belt connections: McEwen, two 
the worse it looks for those concerned. is more than enough to keep them busy. Russell, Watertown, three Buckeye, two 400 
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H. P. Westinghouse, three Ball & Wood a 
one Woodbury, as well as all the circulati: 
pumps (Worthington), and three of the f 
Norwalk air compressors. One of th: 
compressors has been furnishing air for { 
sewage system for several months; steam” 
had from a pair of Babe 
& Wilcox boilers, wh 
have been in use since Oc 
ber last. The above are 
comparatively small 
gines. None of the castin- 
for the larger engines ha 
arrived at the building 
yet. 
The Gill, Root, Hei: 
National, Cambell & Z 
and Babcock & Wil 
i boilers are practically co. 
pleted. The feed wat 
drain, and oil pipes a 
burners are now being 
- nected up. 

It is necessary that 
power plant be in runni 
order by the 15th of Ap: 
and those in position 
know express a firm beij 
that it will be. 


4 AN OLD LOCOMOTIVE, 


The first locomotive ey 
in Chicago was placed 
the exhibition tracks in th 
Transportation Building 
few days ago. That thi 
locomotive which helped t 
—— struggling young city s 
much should be the first 1 
arrive at its great Worl 
Fair of to-day seems ve: 
proper. 











The ‘‘ Pioneer,” as tl 


locomotive is called, w 
built by M. W. Bald 
win, at Philadelphi 
in June, 1836, for thi 
Utica & Schenectad\ 
Railroad. In 1848 i 


them by the Galen 
& Chicago Unio: 
Railroad, and was thx 
first locomotive own 
ed by that company 


brought to Chicag 


active service fi 


thirty-five years, and 


for three years afte: 
ward was ofte 
brought into ten 
porary service. 

Her dimensions «1 
interesting whet 
compared with thos 
used to-day. Th: 
cylinders are 11 inc 
es diameter; stro! 
is 18 inches. The: 
is one pair of drive: 
54 inches diamete 
and a four-wheel 
truck forward.  ! 
cylinders are hig 
above this truc! 
snug to the boile 
and the cranks a: 
just inside the dri 
vers. The valv 
gears are of the ho 
motion type, hu 
just outside the be 
ings. The boiler 





37 inches diamet 
The fire-box is of ir 
32x37 inches, built f 
burning wood. Th 
engine is  standar 
gauge, and weigh 
only 24,000 pounds 
The first track « 
the Galena & Chicago Union Railroad wa 
built with cross-ties, such as are used to-day 
with a 6x6-inch stringer on top. On thi 
stringer was an oak ribbon 1x3 inches wid: 
and above this a strip of iron 8 inch thick 


yas bought from 


The ‘ Pioneer ” was 


by vessel. It was in 
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rhe above railroad now forms a part of the 

Chicago & Northwestern railway system. 
GENERAL NOTES. 

i xhibits for all departments are arriving 
fst. and installation work is well under 
A .y. Locomotive cranes have been found 
st indispensable for unloading the 
heavier exhibits, and six of them are kept 
busy in the buildings and on the grounds. 
These cranes are from the Industrial Iron 
Works, of Bay City, Mich. Two of them 
12 tons, and the remaining four of 
7 tons capacity. 

Among the first exhibits to be placed in 
the Mines Building was a steel plate 150 
feet long by 20 inches wide and ;%; inch 
thick. Its manufacturers, the Pottstown 
Iron Works, of Pottstown, Pa., claim that 
it is the largest plate ever rolled. 

In the description of the line shafting in 
Machinery Hall and Annex in a recent 
letter, it was stated that a Hamilton- 
Corliss engine would drive two of the shafts 
in the Annex. That was the original plan, 
but it has been decided since to use a 500 
Hl. P. Sioux City engine in its place. 
<>. —__——__- 


Back Geared Post Drill. 








We present with this an engraving of a 
drill press, the main features of which are, 
that, while designed and built as well as a 
machine intended for regular machine shop 
use, it is adapted to be fastened to a wall 
or post, and used by carriage builders and 
blacksmiths. Like the other drill presses 
made by the same builder it bas a sliding 
head instead of the usual quill, giving a 
great range of feed and adjustment, with 
the support of the spindle always close to 
the work. Thesliding head moves 18 inches, 
and can be moved rapidly by means of the 
lever at the left. 

From the face of column to center of the 
spindle is 10 inches, and from the post 
where drill is fastened to center of spindle 
is 28 inches. As will be seen this machine 
will drill to the center of a circle 46 inches 
in diameter. It can be placed at any re- 
quired distance from the floor, and is thus 
adapted to a very wide range of work. 

Diameter of spindle is 14 inches; hole is 
Morse taper No. 3. Cones are 5, 7, 9 and 11 
inches in diameter, and with the back gears 
the machine will do quite heavy work. 
Total weight about 450 pounds. The ma- 
chine is made by J. E. Snyder, Worcester, 
Mass. 

eee eee 


Marine Propulsion—IlI. 


By I. McKim CHASE. 


The reaction resulting from the projec 
tion of a mass of matter is not effected by 
the nature of the material moved. It is the 
weight and the velocity that the weight of 
material acquires that determines the reac- 
tion or thrust in the opposite direction. 

Fig. 3 represents a gun which is free to 
move with no other resistance than that due 
to its weight. Suppose the projectile to 
weigh 100 pounds, and it is projected by a 

Onstant pressure moving through 39 feet 
inone second. The projectile being acted 

n by « constant force for one second, the 
velocity it will acquire will be the same as 
that when allowed to fall freely through 39 
feet, viz., 50 feet per second. Cases of 
wccelerated velocity are compared to the 

tion of gravity; hence, the pressure neces 

ry to project the projectile at 50 feet per 
second will equal 
ov.2 : 50 :: 100 :; 155.27 pounds, 
We can reason this to be correct in this 
liaiuner, If 100 pounds acting on itself as 

vity produces a velocity of 32.2 feet per 
s d then 155.27 pounds acting on 100 
\ roduce 





1.5527 times as much, or 50 feet 


per second, 

iis pressure operates to move the gun in 

direction as well as the projectile in the 

site. The effect is the same as in the 

Cuse of the vessel, Fig. 2, where the weight 
ter discharged equals the weight of 


jectile in the present case. 
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If the gun is prevented from recoiling by 
being opposed by a resistance at least equal 
to that of the reacting force, as represented 
reacting pressure becomes simply potential 
energy, and the kinetic energy of the pro- 
jectile when it leaves the muzzle will equal 
the energy developed. 


MACHINIST 


the work of producing this effect will equal 


10,000 x .5? 
64.4 
Deducting this from the amount devel 
oped will leave 


3,882 38.82 = 3,843.18 


= 38.82 foot -pounds. 


foot-pounds impressed into the projectile. 


Fig. 4 represents a tube fitted with a 














Fig. & 














Eliminating the change of form, the ¢ 
tion of heat, etc., 
by the gun unless it is given movement. 

The energy developed will equal 


there is no energy a 


3,882 foot p yunds. 


Suppose the gun and 




















with no other resistance than 


developed will be expended in producing 


this movement, which will equal 
5 foot per second, 


energy necessarily transmuted 





2500 lbs 


2500 ths 
o~ 





PROPULSION, 


movable breech piece or piston, which is 


loaded to balance the pressure of reaction on 
the other side. 
It is evident in this case that all of the 


energy developed by the constant foree of 


155.27 pounds moving through 39 feet ina 
second is impressed into the shot. 
The solution of the foregoing examples 
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demonstrates what has been previously stated 
in regard to different useful effects desired, 
When the reactionary effect is to be util 
ized, as in the case of marine propulsion, by 
iu jet of water, it is advantageous to have 
the mass projected as heavy, and to move 
it as low a velocity as possible, and produce 


the necessary reacting pressure 


3 


When these conditions prevail, the least 
amount of energy will be wasted, and the 
greatest proportion will be available for the 
object sought, viz., the propulsion of the 
vessel, 





When the reverse object is desired, as the 
penetrating power of a projectile, or the 
destructive effect of the impact of a column 
of water, it is advantageous to have the 
reverse of the foregoing conditions prevail, 
and have the highest velocity possible im- 
pressed into the projected mass. 

Higher velocities imply greater amounts 
of energy. Those engaged in hydraulic min- 
ing understand the difference in the destruct- 
ive effect produced by the impact of a small 
weight of water moving with a great veloc- 
ity, and a greater weight moving with a 
small velocity, and therefore sources of high 
elevation rather than greater quantities of 
water at low elevation are sought. Often 
those sources are situated in the mountains 
many miles from the mines, to which the 
water is conveyed by flumes, in the con- 


* struction of which are exhibited some of the 


most daring and remarkable engineering 
feats. 

These great velocities of water have been 
the means of developing an impact type of 
water-wheel, as remarkable in simplicity as 
they are in efliciency. 

When the reaction resulting from the 
projection of a mass of matter is to be 
utilized, as in the case of the propulsion of 
i vessel, it makes a vast difference in the 
economy of energy or efficiency of the 
propelling instrument, whether the force 
applied to project the water is one acting 
constantly or one acting impulsively. A 
propeller acting impulsively may be de- 
scribed as follows : 

A method of propulsion has been tried 
where the vessel was fitted with a cylinder 
and piston, which constituted a pump, the 
axis of which was in line with the keel. 
The outboard end of the cylinder was open, 
and terminated at the stern, 

The piston being at the inboard end of the 
cylinder, the latter was allowed to fill with 
water, which the piston was made to expel 
by its movement to the outboard end of the 
cylinder, During the return of the piston 
to its inboard position, of course no thrust 
wus produced, the movement of the vessel 
resulting from the thrust of the outboard 
stroke extended through the period of the 
inboard stroke, 

In such a case, suppose the water to be 
projected at the rate of 200 pounds, and 100 
feet velocity per second. Let the water 
flow for one-half second, and then cease to 
flow for one-half second, then there will be 
discharged 100 pounds of water with a 
velocity of 100 feet per second, and the re- 
action resulting therefrom will equal 


100 « 100 ~ = 
a 310.55 pounds, 


The mean thrust for the entire second will 
equal 
S10.55 


155.27 pounds, 


the same as in the previous example, where 
100 pounds of water flowed the entire sec- 
ond with 50 feet velocity. 

As before stated, the energy in a moving 
mass varies as the square of the velocity, 
Ilence, the energy contained in 100 pounds 
of water moving with 100 feet velocity per 
second will equal 

100 *« 100? 
64.4 


wv four times the amount that produced the 


15,528 foot pounds, 


sume effect in the previous example, where 
the flow was constant the entire second. 

In boat races, if it could be arranged to 
have one-half of the crew applying their 
oars to the water to propel the boat while 
the other half were on the return stroke, the 
energy of the rowers would be more efti- 
ciently applied, 

There is a class of water-wheels that 
operate purely from the reactionary effect 
of discharged water, and another class that 
operate purely from the impact of dis- 
charged water. The former have a typical 
representative in the well-known Barker 
mill, Fig. 5, and the latter a similar repre 
sentative in the Pelton wheel, Fig. 6 They 
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each possess their special adaptive merits. 
The former where large volumes of water 
flow with low velocities, and the latter 
where small volumes flow with high veloc- 
ities. 

The following examples will 
their peculiar operative features, and the 
application of the principles and energy 
and momentum to them: 

Suppose the vertical pipe, Fig. 5, to have 
a height above the discharge orifices of 25 
feet, and is constantly supplied with water 
to that height while it flows from the 
orifices. The theoretical velocity with which 
the water will be discharged will equal 

8 4/ 25 = 40 feet per second. 
Let the area of the discharge 
orifices equal two square feet, then there 
will be discharged 
62.5 x 40 2 
of water per second. 

The reactionary pressure resulting from 
this discharge of water tending to revolve 
the mill in opposite direction will equal 

5,000 «x 40 


32.2 


illustrate 


aggregate 


= 5,000 pounds 


6,211 pounds. 


Suppose the mill to be loaded with resist 

ance equivalent to a weight of 5,000 pounds, 

situated at the same radius as the 

issuing jets, as shown in the cut. 

Eliminating all retarding influences, 

the theoretical velocity with which 

the mill will revolve in consequence 

of the discharge of the water will 

equal 

6,211 K 822 

5,000 

This result implies that the water 

its motion immediately 


40 feet per second. 


parts with 
upon its leaving the discharge. orifices, 
and all its energy, which amounts to 
5,000 « 40° 
64.4 
will be 
weight. 
Let a fall of 156.25 feet be substi 
tuted for that of 25 feet, then the 
water will attain a velocity of 
8 4/ 156.25 = 100 feet per second. 
The weight of water necessary to 
flow at this velocity to equal the 
energy of the 25-foot fall will equal 


124,223 « 64.4 


124,223 foot-pounds, 


absorbed by the moving 


800 pounds per 
100? 
second. The reactionary pressure 
resulting from this discharge will 
equal 
ech Lk. = = 248.44 pounds. 
Ow. 


Assuming the mill to remain in the 
same condition as with the 25-foot 
fall, the velocity with which it will 
revolve will equal 
248.44 & 382.2 

"5,000 
and the energy developed by the mill 
at this velocity will equal 
5,000 « 1.6? 

64.4 
There is consequently a great waste of the 


= 1.6 feet per second, 


200 foot-pounds per second, 


energy of the water. 

The mill could be more eflicient 
with this latter fall by reducing its resist- 
ance, and allowing it to revolve faster. 


made 


The impact wheel, however, offers su- 
perior advantages for those high velocities 
— fj: -—— 

Pipe Computer. 


William Cox, Civil Engineer, New Bright- 
on, N. Y., has brought out a new instru- 
ment which he calls the “ pipe computer,” 
for finding in an easy and simple manner the 
friction head and the velocity and discharge 
of waterthrough pipes. This instrument is 
also useful in those 
which the length of pipe and the head alone 
are known, and it is desired to find a suita- 
ble diameter of pipe and velocity of flow, to 
obtain a given horse-power by means of a 
turbine or water-wheel. 

The pipe computer consists of a gradual 
dial with an inner revolving graduated disk, 
the whole is mounted substantial 
board 12 inches square, with brass center 
swivel and locking nut. There are various 
scales on the computer which correspond to 


numerous cases. in 


on a 
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the different terms of the formula whose so- 
lution is desired, and their relative positions 
on the dial and disk are determined by their 
positions in the formula of which they are 
the terms. With this instrument a great 
amount of time and labor is saved, and ac 
curate results obtained. Those who have 
used it speak well of it. 

oeiee 
Where to Obtain Section-lined Paper. 








The Brown & Sharpe Manufacturing 
Co. inform us that arrangements have been 


made with Messrs. J. C. Hall & Co., of 60 
Weybosset street, Providence, R. I., for 
furnishing section-lined paper, such as they 
have been in the habit of using. We pub- 
lish this in answer to the many inquiries we 
have received relating to the above. 
nee 
Thirty-six-inch Slab Milling Machine. 





The machine which we herewith illus- 
trate, and which is represented as being 
operated by a man of ordinary stature, 
is designed for very heavy milling opera- 
work up to 36’ and 8 
As will be seen, the machine re 


tions on 
feet long. 


square 
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THIRTY-SIX-INCH 


sembles a planer of heavy proportions, the 
arbor being supported by two shifting heads 
which are fitted to the cross-rail, and can be 
adjusted to support the arbor as close to the 
cutters as practicable, or in other words, to 
use as short a cutter arbor as the nature of 
the work will admit. The cross-rail is 
moved up and down upon the housings 
either by hand or power, and its movement 
is indicated in thousandths of an inch by 
micrometer graduations. The table can be 
moved by power either way for adjustment 
at the rate of 30 feet per minute; it can also 
be moved by hand. It is spiral geared, and 
the rate of its movement for feeding can be 
varied by friction wheel and disk from ;"' 
per minute with the slowest cutter speed to 
5” per minute at the fastest cutter speed. 
The spindle is 5} diameter, with a mini- 
mum length of bearing of 25". It is driven 
by gears which are in the ratio of 24 to 1, 
and there are eight changes of speed. 
An arbor 3” diameter and with 
board bearing 10” long is furnished with the 
machine, Cutters up to 15’ diameter and 
36" long can be used on the machine if de- 
sired. The driving cone is fora 4° double 
belt. Two countershafts are furnished with 
the machine, each running at a speed of 280 
revolutions. The machine will mill at the 


an out- 


i 


top of work 36” high with a 6’ cutter. It 
weighs about 22,000 pounds, and is built by 
the Ingersoll Milling Machine Co., Rock- 
ford, Il. 

Another Fly-wheel Accidentand Fatality. 


3y PeTER H. BULLOCK. 


At 9:15 a. M., March 2, a 24-foot fly-wheel 
of a Cooper-Corliss engine at the power 
house of the Lowell & Suburban Electric 
Street Railway was wrecked and the engi- 
neer instantly killed. The writer visited the 
scene about two hours after the accident, 
and made as close an examination of the 
wreck as the surroundings would permit, 
for mechanics were already repairing the 
broken walls and roof, and falling bricks 
and timbers made things a little dangerous. 

Whatever may have been the primary 
cause of the accident, no fault of material 
or workmanship could be seen in the wrecked 
wheel. About all the breaks were around 
the end flange of the arms where they were 
bolted to the rim. The cross-section of the 
rim at this point looks rather light; yet per- 
haps it is better for it to break there than to 
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MILLING MACHINE. 


for if a wheel is 
causes the less the 


‘arry away the arms, 
wrecked from outside 
disaster the better. 

The engine is a cross compound 20x36x24, 
and run 75 turns per minute. There are two 
other similar engines already installed, and 
room provided for two more. Each engine 
is belted directly to T. & H. generators, and 
to nothing else, each set making a complete 
unit of the plant. The pulleys on the gen- 
erators are about three feet diameter, and 
the same in width. As there are no binder 
pulleys used, the are of contact of the belt 
on driven pulleys appears rather small for 
the power transmitted, and the belts must 
need be pretty tight in order to do the work. 
Whatever, if any, trouble there may have 
been with the generator or along the line 


r 


that would cause any unusual strain on the 
pulley, Iam unable to state, but it is very 
certain that there was no racing of the en- 
gine. It is also evident that the engineer 
had seen the impending danger, and was 
doing all in his power to avert the inevita- 
ble crash, for the latches were drawn un- 
hooking the rods from the wrist plates, and 
the throttle was nearly closed. 

None of the heavier parts of the engine 
were injured, only the lighter valve gear 
being carried away. As far as could be 
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ascertained the driving pulley on the gener 
ator failed, and the fragments were carried 
under the fly-wheel by the belt. 

Whether any electrical condition retardeg 
or stopped the generator, I am unable 
say, but it is plain to see that should this 
happen the pulley would very quickly be 
come overheated, and quite likely fractured 
from unequal expansion. That this series 
of events did happen no one apparent), 
knows, but circumstances all point in his 
direction. 

This engineer who died at his posi of 
duty set an example of faithful service jy 
the face of imminent danger, and his her«isy 
should not go unsung or his family be «| 
lowed to suffer. ; 

a 
Order and Disorder—Keeping Patterns, 





By A. L. BOWEN. 


In my experience as a mechanic I hay; 
often been impressed with the entire lack 0 
system that is found in nearly all of the 
small machine shops, and even in some qiiite 
pretentious ones. I wonder why it is that « 
man whose calling seems to tend tewards 
methodical ways of doing business 
neglects even the simplest things tiiat 
would help so much to make things 
run smoothly. Take a lathe hand, 
for instance; on the wall back of his 
lathe there may bea small shel! « 
only some leather loops nailed uy to 
hold his lathe centers when not in 
Why isit that he lays them on 
the ways of the lathe, or in the win 
dow, or on the floor? Why is it that 
nine times out of ten he sticks the 
chuck wrench in the trough under 
the machine, instead of hanging it 
where it belongs?) Why is it thata 
man will build a shop that should ei 
ploy ten or fifteen men, go to an ex 
pense of $5,000 or perhaps more, :n 
when it is done the engine room 
boiler room and blacksmith shop are 
all crowded into a place 14x16 fcet 
with a nine feet ceiling; all the main 
belts have the pull on the top si 
and the fan for the cupola is up be 
tween the office ceiling and the root 
of the machine shop, where it was 
take a lantern to ex 
amine the belts and oil up? If th 
designer of that plant had gone over 
the plans carefully, and studied 
all the details before he laid a brick 
or drove a nail, he might have 
ranged matters differently, for he cer 
tainly was not pleased with the 1 
sults. And yet he goes on in the sin 
way and builds his machines in t! 
same unscientific way. There is n 
method in anything; tools are scit 
tered broadcast; patterns are dum) 
heedlessly onto shelves in the pattern 
house, and should a stranger try to pick out 
the patterns for any machine he would hiv 
a hopeless task. 

A little thought and a very little exp 
would help this materially. If the patterns 
were lettered and numbered he could kee}: 4 
of them that would be valuabl 
more than one way. Then he could hay: 
card with a list of the patterns, giving jut 
tern number and the number of pieces 
quired, thus: 

No. 2 HORSE-POWER. 


use, 


necessary to 


( 


record 


Al. Bull wheel, 1 casting. 

A2. Pinion, 1 casting. 

A3. Spur gear for speeding, 1 casting. 
A4. Spur pinion for speeding, 1 casti 
A5. Stud for bull wheel, 1 casting. 

A6. Housings for bull wheel, 2 castinys 


Two flat boxes No, 12. 

Two flat boxes No, 13. 
Room should be left on the card for mik 
Shelves t 
are suited to the patterns should be made 
and the card hung in a conspicuous place 

Of course it would be quite a job to go «ll 

over this entire stock and catalogue sud 
number every pattern, but if on the start an 
effort had been made to keep a record it 
would have been inexpensive 
much more satisfactory. 


ing changes in the patterns. 


and very 
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If patterns are marked in this way special 
ore boxes can have the pattern number 
ed or painted on, and are then recog- 
found. Shelves in pattern 
placarded; and another 


nized Wherever 
he should be 
thing, they should be adapted to their spe- 

| use. They seem usually to have been 
on the same plan the ordinary tool- 
drawers are deeper than necessary 


for row of chisels, and not deep enough 
fortwo rows. Why build shelves four or 
five feet wide against the wall to hold a lot 


rs, pone of which are more than two 


diameter? If that shelf was ten feet 


fee 
lol nd two feet wide at one end and six 
s wide at the other, it would probably 

llof the gear patterns of one pitch 
would be had for years to come, and 

if < inches above that another shelf of 
sume dimensions was placed it would hold 
itterns for next finer pitch, and so on. 
Somebody says, ‘‘ Why make the shelves 
narrow at one end and wide at the other; I 


might want to use them for something else 
time, and they will hold the patterns 
is well if they are two feet wide at 
That is it exactly. It is that 
lex that knocks system into a cocked hat. 


both ends?” 


riend, if you are going to look so far 
ahead that you may want those shelves for 
something else, just look a little farther and 
tind another place for that something clse 
dreaming about. The reason 
them wide at 
row ut the other is so the small gears can 
pushed back against the wall where 
they may be overlooked. This also allows 
the shelves to be closer together than if full 
width the entire length. Cleats about 4 inch 
square might be nailed on so that each gear 


i 


that you are 


that I want one end and nar- 


not be 


should have its own place. 


If there are some tram-car wheels, let 


fixed in somewhat the same man 


make the shelves wide enough for the 


them be 


patterns, and no more; put them far enough 
ut for one wheel, but not far enough for 
W then patterns cannot be stacked up 
to be knocked over and injured. 
Pulley patterns (if you still use them) can 
wranged in the same manner, and all 
should be on the same floor and in the same 
rt of the building if possible, for they are 
all wheels, They are alike in proportions, 
hat the shelves are similar. 
Now with all of these boxes of some kind 
re used—then why not put them in the 
same part of the building? For the man 
has charge of the patterns can, if there 
what 


methodical learn 


it arrangement is, and the more readily 


arrangement, 


ut his patterns and replace them. 
This is not an expensive thing to keep up 
rto introduce. It just simply requires a 
effort. If I were to start a shop, no 
tter how small, I should number every 
ittern I made and kept, and catalogue it. 
This catalogue would give the letter and 
rof the pattern, and a description of 
ther with its cost. I might make 
rd in a five-cent note book, but I 
make it and keep it, and if I did 


| 
iong 


account of 
of | ibor. 


enough to take 


this record would save a deal 





and Die Holder. 


box Tool 


Ve present herewith illustrations of some 
for turret machine work, made by E. 

Robbins, of Norwood, Mass. 

ine of these is a box tool made entirely 

steel, and with provision for changing 

bushing to suit the work. The cutting 


is adjustable to any size within the 
ucity of the box tool. 
Che die holder is made for Reece, Carpen- 
r Elterich dies, and is arranged to au- 
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tomatically release and turn with the work 
at any desired point, in the usual manner. 
These tools were developed and proportioned 
for use in the Almond turret, but are, of 
course, equally adapted to any small turret 
machine. 
A 

Walker’s Improved Center Grinder. 

We illustrate herewith a center 
grinder which is applied to the foot-stock 


hew 


spindle by clamping over it in the manner 
shown by the engraving, the device being 
preferably bored to tit the spindle of the 
largest lathe in split 
being used for the smaller ones. 


use, and bushings 


The wheel spindle is mounted upon a 
slide which is fixed at the proper angle to 
give correctly shaped centers, the move 
ment of the wheel slide being effected by a 
The 


feed is given by advancing the foot-stock 


conveniently placed vertical lever. 
spindle. 
the 


taken to provide a smooth working device 


A taper bearing is provided for 
wheel spindle, and pains have been 
throughout, which, of course, is important 
if centers are to be ground as they should 
be. The 
the back of the center, though the entire 
the 
spindle to get the desired tension upon the 
belt 


wheel is intended to operate at 


device may be swung around upon 





iy 
tl 
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a center and the feed should be somewhat 
rapid 
‘For extremely accurate work, see that 
the lathe cone and face-plate are running in 
balance.” 
ee — 
LETTERS FROM PRACTICAL MEN, 
Tempering Diagram, 
Editor 
Some time ago I noticed a query in your 


American Machinist - 


columns for a tempering diagram, to which 
you answered you did not know where they 
were to be had. At the time I would 
sent you one if I could have found the ones 
I had. 
with hand you one, hoping it will fill its 
Henry M. Crouse. 


have 
Having just found them, I here 


mission. 

| The diagram to which our correspondent 
the 
heavy card paper by the Dannemora Steel 


refers is in form of a folio printed on 
Works, and we presume can be had from 
the agent of this company, Mr. Edgar 
Ward, 140 Fulton street, Boston, Mass.—Eb. | 
Cylindrical vs. Conical Cam Rollers, 
Editor Vachinist : 


In the many articles which have appeared 


Americin 


in your paper of late on the cam roller ques 
tion, the writers when speaking of conical 
cam rollers evidently refer to those which 
are frustums of a cone, the vertex of which 








IMPROVED CENTER GRINDER 


The driving device will be readily under- 
The 


readily drilled by a ratchet 


stood from the engraving, 
securing it are 
drill placed against the foot-stoek, though 
that on lathes the 


device could be readily clamped in place 


we should think many 
with © or other forms of clamps. 

The large driving pulley runs loose ona 
different 
the approximately 


stud, and can be driven at two 
thus 
correct ratio of speed between wheel and 
center to be obtained. It will be noticed 
that the first driving belt cannot affect the 
smooth running of the grinding spindle. 
The Norton Emery Wheel Company, of 


Worcester, Mass., who make this grinder, 


speeds, enabling 


give as the result of their experience in 
grinding centers, the following points: 
‘The speed of the emery wheel should 
be about 4,000 surface feet per minute, and 
the speed of the lathe center [at its largest 
diameter| about 40 surface feet per minute, 
7. é., the emery wheel surface should move 
100 times as fast as the surface of the work. 
A variation this 
allowable in practice, 
“The tension of the spindle belt should 


from rule is, of course, 


be as slight as possible, an endless belt being 
preferable. 

‘* Tt is essential that all loose 
taken up in the lathe spindle, especially end 
motion. 


motion be 


‘‘ Light cuts should be taken in finishing 


holes for 


center lines of cam and 


the 


coincides with 
roller. 

That particular form of conical roller is 
no doubt inferior to the cylindrical form, 
but a roller slightly coned and mounted on a 
stud, so arranged that lost motion may be 
readily taken up, is superior to either. Both 
periphery and face cams made in this way 
have been in successful use for several years 
They 
running and durable, and are 


in sewing and embroidering machines 
are smooth : 
easily manufactured, as the rollers may vary 
the 
dull, may be ground and used again. 
WiLutAM HH. STEDMAN. 


somewhat in size, and cutters, when 


Delaying Issue of Patents, 
Vachinist : 

I am interested in the patent case men 
tioned by Mr. R. D. O. Smith, as it 
a certain analogy to one of my own, 


Hditor American 
bears 


Some years since I acquired some informa 


tion in regard to an unexplained natural 
phenomenon that exists on the other side of 
the 


from a 


Jeing interested in the matter 
scientific standpoint, I 
cudgeled my brain to find a reasonable ex- 
After a while I 
if certain conditions existed the phenomenon 
would naturally result. My first impulse 
was to publish this explanation; my next 


world, 
purely 
planation. conceived that 


was to patent the process and make use of 
it for my own benefit. Accordingly I made 


5 


a few experiments to demonstrate the cor- 
rectness of my theory, and filed my applica 
tion. The application relates to the utiliza- 
tion of a present waste power for a variety 
of useful doubt 
about it being the first application of its 
class, as the examiner in charge refused to 


purposes. There is no 


accept my explanation and statement of 
results until I had supported that statement 
by the affidavits of disinterested wit 


nesses who saw the experiments. 


two 
This case 
was filed nearly eight years ago, and has 
been kept alive, partly by complication in 
the office and partly by dilatory tactics on 
my part. My not wishing to 
issue this patent is simply that I soon found 


reason for 
that, to thoroughly protect myself in the use 
of this entirely new process, I must support 
the first 
patents 


au long series of other 
the 


used, and at no time since then have I 


patent by 
devices to be 
felt 
able to shoulder the necessary expense and 


bearing upon 


loss of time. 

It will thus be seen that in proposing that 
the life of no patent extend to a period more 
than twenty years after the first filing of the 
ease, Lam proposing nearly as much of an 
injustice to myself as I would be to the case 
mentioned by Mr. Smith. As a matter of 
fact Ido not think that this kind of a cir- 
all. It is 
simply a case where normal conditions work 
a hardship to an individual like being struck 
by lightning or getting a bad fall on the ice. 

The Mr. Smith is 
certainly an exceptional one, still the inven 


cumstance is any injustice at 


case mentioned — by 
tor, or his heirs, would have some time left 
in a twenty-year limit. Furthermore, a case 
like this could hardly exist if the law made 
this kind of a limit on the life of a 
This is 


patent. 
consideration of 
that 
has no 


obvious from a 


What the delays are. An interference 
extends ‘‘more than four years” 
reason except postponements and dilatory 
movements on the part of the lawyers. If 
it is known that time is running against an 
unissued patent, all parties would be inter- 
ested in expediting matters, and an inter 
ference that could not be decided in 
would be rare indeed. 


au year 


It is true that time is sometimes needlessly 
consumed in the Patent Office, but where a 
large amount is so consumed, it is because 
at least some of the parties interested are 
willing to have it so, Three years is ample 
time for accomplishing much in the Patent 
Office, 


consume two or three years more, 2 very 


and even when exceptional cases 
respectable life of patent remains. 

It is reasonably certain that if I had con 
trol of a valuable process I would seek to 
prolong that control as much as_ possible, 
and that not to use the 
road left open by the law, as long as others 


had 
not think 


I should hesitate 


and used the same privilege. I do 
that the many 
philanthropists too broad to do the same 


world contains 


I look on the whole thing as wrong, how 
ever, as it practically gives to the strong 
that which circumstances deny to the weak, 
The ability to extend the life of a patent by 
delaying the issue indetinitely is calculated 
to give a wealthy individual or corporation 
special advantages, as they can safely go on 
that 
have the power to crush any rival at any 
them. It 
special advantages to me in my particular 
but | willing to these 
advantages that even justice may be done 


manufacturing, well knowing they 


time it pleases tlso has some 


cuse, am forego 


to all, C. L. REDFIELD. 
Filing Technical Matter, 
Editor American Machinist : 


The communication of Mr. O. A. Smith, 
in your issue of February 16, opens again 
for discussion a subject at once interesting 
and of marked importance to every progres- 
It has been said that it is not so 
much what a man knows as what he knows 
where to find that makes him capable. The 
one may be a mere encyclopedia; the other, 
untrammeled by all this burden of knowl- 
edge, may at an 


sive man. 


instant’s notice acquire it 
by turning to the proper source. 

It is impossible for the busy engineer of 
to-day to absorb all of the important in- 
formation which daily comes to him; and 
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whether he preserves it at all in any form 
will depend upon the ease with which he 
can again turn to if he does preserve it. 
There are practically only two means of 
rendering such information readily accessi- 
ble. When filed it must either by its sub 
ject indicate its location, or a card in a sepa- 
rate the exact 
position that it occupies in the chosen file. 
The first method may be adopted in all 
cases where more than one subject is not 


card index must specify 


treated or concerned in the given matter, 
and is therefore particularly adaptable when 
newspaper clippings and simple memoranda 
are to be filed. But the book or catalogue 
pertaining to various more or less diverse 
subjects cannot be so treated unless a sepa- 
rate copy can be filed under each head. The 
writer’s first experience in this line consisted 
in the purchase of a number of stout paste- 
board boxes about 10''x14''x38" deep, which 
were properly labeled by subjects, as Boilers, 
Engines, Pumps, Blowers, etc., and in each 
of which was placed all the memoranda, 
catalogues, clippings, etc., which had been 
gradually accumulating. This was far better 
than nothing, but it soon came to be a ques- 
tion under which head a catalogue should be 
filed when its subject matter was almost 
equally divided, as say between boilers and 
engines. It couldn’t be torn in two, for the 
subject matter was not so definitely sepa- 
rated in the text. The only resort seemed to 
be an index of all the subjects contained. 
But this index to be elastic and serviceable 
must be in card form, and it seemed a waste 
of time to index articles and information 
pertaining to a single subject only, which 
could readily be found under the subject 
title, and therefore two systems of filing be- 
came necessary—separate, yet independent. 

The details of the methods to be followed 
depend largely upon the character of the 
material to be filed, and the manner in which 
it is to be used. Newspaper clippings and 
material of like size can be most readily and 
conveniently filed in large and properly 
titled envelopes. It is, then, in filing any 
given matter only necessary to slip it into 
its proper envelope. The envelope system 
possesses the marked advantage that when 
any given subject is under consideration the 
envelope containing all the matter pertain- 
ing to the subject may be taken from the 
files, and there is no searching to collect 
separated portions. 

Material too large for envelope filing may 
be devoted to the box system, if not com- 
plex in its subject matter, or with all re- 
maining material it may be filed in any man- 
ner convenient, with some certain designa- 
tion by number or letter indicating location, 
and that location specified on the card in the 
index. Each subject in the given article or 
book should be indexed on a separate card, 
tiled in its proper place alphabetically, Of 
course, this separation need not include mat- 
ter of no possible interest to the owner. 

The card index thus formed may be de- 
veloped into a most serviceable compendium 
of knowledge, for on similar cards may be 
indexed the titles of books or articles not 
owned by the person making the index, but 
procurable by him. Thus, for instance, a 
man interested in a particular subject might 
index such of the matter pertaining to the 
subject as he could find in the monthly ‘* In- 
dex to Technical Literature” in the Hngi 
neering Magazine, so as to be in a position to 
purchase at any future time such articles as 
might then appear to be of value to bim. 

In the same index could likewise be in- 
corporated cards properly titled and giving 
data to which frequent reference is made, or 
memoranda may be entered upon the cards 
rather than filed in the envelopes. 

The man who gets into this matter of filing 
and indexing will have plenty of new and 
valuable features presented as he progresses, 
but he must bear in mind that there is such 
a thing as going too far in his enthusiasm, 
There is no use in encumbering such a sys 
tem with a lot of material of no value from 
a point of authenticity. Don’t file a lot of 
‘* guess-so’s ”” and ‘‘ think-so’s” from various 
men, but record facts. Don’t endeavor to 
have a large quantity of material, but let 
quality and accessibility ever be foremost, 


AMERICAN 


Use what you file, and thus prove its value; 
and if you don’t know a great deal about a 
subject, always try to keep yourself in a 
position to turn, at short notice, to some- 
thing of value pertaining to it. 

WALTER B. Snow. 


A Geometrical Problem, 
Editor American Machinist: 
The following problem is usually consid- 
for the 
vanced students in geometry. 


ered a suitable exercise most ad- 

ITaving recently discovered a simple solu- 
tion by elementary geometry, I thought it 
would be of interest to some of the readers 
of the AMERICAN MACHINIST. 

The problem is: 

To draw a circle, the circumference of which 
will bisert the circumferences of any three 
given circles. 

I give in the first place 

THE CONSTRUCTION, 


which may be drawn by any one who is not 
familiar with geometrical demonstrations. 

Let A, B and ( (Fig. I.) be the given cir- 
cles. 


C 
b 
a 
«A < - 
0 ‘d 0 
a 
b 
D 
Fig. 11 
e 
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Draw p o and p o’, and draw the radii r 
and #& perpendicular respectively to these 
lines. 

Draw pf and p gq. 

We must now prove that pf = p g. 

Calling the radii of the circles R and 7, d 
a(= 40) = 4, and d a= P. 

do=/s—r anddo' = / 8 — | Sg 


‘“po=%* 3? — 7? ae p4 and Pp eo = 
.pg= vf e8@—ret P: + r% and pf = 


/s—R+ P+ PR 


.pg=a/s*4+ PPand pf=% ‘@§— Pa 
BP, farmed ON 

With p as a centerand p f(=pg)asa 
radius draw a circle which will pass through 
the extremities of the diameters f / and g k, 
and bisect the circumferences A and B. 

Therefore since p is taken anywhere on the 
line d e, de is the locus. 

In a similar manner it may be proved that 
fe, Fig. I., is the locus of the centers of cir- 
cles which will bisect the circumferences B 
and (. Therefore e, the point in which 
these loci intersect, is the center of the circle 


b 
a \ 
d lo! ’ 
e 
“4 i 
: a 
D 
Fig. 1 
| 
| b 
A hk AC? Rh Bp 
y oO 
, ad R 
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A GEOMETRICAL PROBLEM. 


Ist. Draw 0 v' connecting the centers of A 
and B,and 0 a and o’ d, radii of A and B, per- 
pendicular to 0 0’. 

Join « with 6 and bisect a } at e. 
d perpendicular to @ 4, intersecting 0 0’ at d. 


Draw c¢ 


2d. Draw o' ov” connecting the centers of 
Band (, and make a construction precisely 
similar to that described in the preceding 
paragraph, 

3d. Draw de perpendicular to 0 0’, and f e 
perpendicular to o' 0’, intersecting at e, the 
center of the required circle. 

4th. Draw e o' connecting e with the cen- 
ter of either of the given circles, and 0 ga 
radius of this circle perpendicular to eo’. 

With eas a centerand radius eg draw the 
circumference D, which will bisect 
A, Band @. 


each of 


the circumferences 


THE DEMONSTRATION, 


Fig. 11. is a repetition of the construction 
of Fig. I. Since e d is perpendicular to a d 
at the middle point ¢, d is equi-distant from 
aand), Therefore with d a (= d >) asa ra- 
dius draw a circle D, the circumference of 
which will pass through the extremities of 
the diameters a a and #60’, and bisect the 
circum “erences A and B. 

It is required to prove that d e(Fig. IIT.) 
perpendicular to 0 0’ is the locus of the cen- 
ters of circles which will bisect the circum- 
ferences A and B. 

On de assume any point p. 


which will bisect the three circumferences. 
The locus of the centers of circles which bi- 
sect the circumferences A and C may also be 
found, and will intersect the other loci at the 
common point e. 

We see then that any two loci may be 
employed for the determination of the point 
é. FREDERICK R, Honey. 

New Haven, Conn. 

Cam Motions, 
Editor American Machinist : 

The reply of Mr. Joshua Rose (in yours 
of 2d of February) to my insinuation that 
the article on ‘Modern Machine 
Shop Practice” was an appropriation of a 
communication of Mr. E. Jordan, published 
in Vol. 4 of Mechanics (1883), pages 252, 2538, 


cams in 


’ 


300 and 301, requires some attention at my 
hands. 

I will premise by saying it has always 
been my belief that when a writer prepares 
an article at the the party 
furnishing the information embodied therein, 
and the article is published under the name 
of that party, that the writer thereof had no 
property right of any kind in said article; 
and that it was as fully and entirely the 
property of the party who furnished the 
information contained init, as it would have 
been had he actually put the information 
into words himself. The information con- 
veyed is the soul of the article, for which 


request of 
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the mere writer is not responsible, nq 
which he has no more right to appropriate 
than he would have had it been clothe 
with the flesh and blood of rhetoric by 
another hand. If these views correctl) X- 
press the ethics of this case (and I fully 
believe they do), Mr. Rose, having (sup " 
ing for the moment that he actually did write 
the article in Mechanics, as he says) pul 
lished the article under the title ‘‘ Constric. 
tion of Cams. By E. Jordan,” without :iny 
mention of himself as the actual writer 
(there is not even a suggestion of a smel/ of 
Rose about the article), has no right what. 
ever at this late day, after having allowed 
Mr. Jordan to enjoy his ownership wu 
lested for nearly ten years, to put in the 
claim of authorship to protect himself from 
the charge of plagiarism. 

This brings me to the consideration of the 
question of the actual authorship of the 
article on ‘‘Cams” in Mechanics, and its 
connection with the subject as treated in 
Mr. Rose’s work, ‘‘ Modern Machine S} 
Practice.” All of the cuts used in the arti 
of Mr. Jordan in Mechanics, eighteen 
number, are reproduced in Mr. Rose’s work, 
and by actual measurement 70 per cent. of 
the text as well; and it so happens that text 
forms 70 per cent. of the article on cams in 
‘*Modern Machine Shop Practice,” the re- 
maining 30 per cent. being mainly made 1) 
of a description of a method of laying out 
a ‘‘heart cam,” for which Mr. Rose now 
gives Mr. Coleman Sellers the credit. To 
this portion of the article (which, of course. 
was not taken from Mechanics) there are }ut 
three illustrations. So it appears that 7) 
per cent. of the text, and 85 per cent. of the 
illustrations, were taken from the article of 
Mr. Jordan, with the preparation of whicli | 
am informed Mr. Rose had nothing whit 
ever to do; for Mr. Jordan has assured me 
that the article in Mechanies, from which 
Mr. Rose has drawn so liberally, was pri 
pared by Mr. W. E. Partridge (at the time 
editor of Mechanics), and that Mr. Rose had 
no connection with it. Mr. Partridge tells 
me that he himself wrote the article 
question, from information furnished bj 
Mr. E. Jordan; and that fully believing that 
Mr. Jordan was entitled to the credit of the 
article, as all the information therein came 
from him, his name was placed at its head 
as its responsible author. 

It is only charitable to Mr. Rose to sup- 
pose that, in the lapse of time, he may have 
forgotten the source from which some of the 
great mass of matter entering into the struc 
ture of his book was derived. I have no 
disposition to do injustice to Mr. Rose when 
I say that on the above evidence I fail tv 
see that I have (as he says) ‘‘ jumped to 
conclusion that was erroneous.” If tli 
matter which I was compelled to call atten 
tion to in self-defense is not ‘ plagiarism 
[ am unable to find in my vocabulary any 
word that adequately describes it. : 

W. F. DurFer. 


Station Indicator—Cross-section Paper, 
Editor American Machinist : 

I want to enter my protest against M 
Phillips’ station indicator idea. An indicato: 
located at the end of a passenger coach (as 
it should be), showing the word Punxsi 
tawney plain enough to be clearly unde: 
stood by a near-sighted person in the center 
of the car, would have to extend clear across 
the car end. Now we will take a P. R. Rk 
coach in general service, and start it out o! 
Jersey City for Philadelphia; from there 
goes to Washington over the P. W. & ] 
division, then over the N. ©, to Harri 
burgh and to Northumberland or to Osw: 
go and back to Lewistown, and then ove: 
the main line to Pittsburgh, and then ther 
is a possibility of its going on over th 
western divisions to Chicago or Louisvilk 
Now an indicator to be of any earthly pra 
tical value for this car, should be able t 
show all of those probable two thousan 
stations, and not take up any unnecessar 
room. Beside this, it should be cheap an 
nat require any additional help on the pay 
roll, nor add to the cost of repairs. I don 
think station indicators are of any valu 


whatever. I’ve tried them at differen 
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times, and have seen others try them, and 
th - are not needed. Perfect gentlemen in 
the train service will accomplish all that we 
need, and perfect gentlemen playing the 

if travelers, and not trying to imitate 
os, will be satisfactory. I did just what 
fr. Phillips did with a patented invention 

It was some time ago, and after | 
had ‘blew in” all my real estate in my 
forts to show those thick-headed railroad 
ites how valuable my invention was, 
w awfully anxious the suffering pub- 
is to see it in use, and failed utterly, 


[sat down on a pile of ties and gave myself 

to deep meditation. A burly ‘‘ supply 
mar” also sat on the pile of ties, and—W ell, 
vou see it is like this, friend Phillips, I 
don't want to be bothered around my shops 
with inventors and their patents, unless they 
can prove to me that their mechanisms 


will add to my bank account, and show in- 
ereased dividends. Money is what I want, 
ind anything you may devise that will make 
more money for me, bring it around. Other 
wise stay away. See? 

Cross-section paper is used pretty exten- 
sively all over our great republic, and has 
been for a great many years. It comes and 
woes in the various shop drawing rooms like 
the tides of the ocean. I have tried it at 
various times also, and can heartily agree 
with Caseadilla in all he says. Some people 
hear a thing recommended by some man 
who has a reputation of being very scien- 
tific, and they immediately adopt it, and go 
almost bare-naked and hungry trying to do 
is their scientific friend has advised, without 
stopping to see if conditions will justify it. 
Cross-section paper is an excellent thing in 
its places, but it should not be universally 
used on the drawing board, and the man 
who would try so to do is a ‘‘ hobbyist,” 
and would sacrifice ten dollars any time 
rather than forsake his little horse. He is 
neither scientific nor successful as a manager. 
There are too many small hobby horses in 
the lanes and alleys of mechanical dividends 


and profits. Tuk OL_p Man. 





Engineers in the Navy. 
HKditor American Machinist : 

I have followed the discussion in your 
paper regarding officers in the American 
I aman old marine engineer, mer- 
chant service (over thirty years), and I am 
very certain that any officer going into my 
engine room and taking one of my men from 
work that I had ordered some one would get 
hurt, and it would not be me (I ama very 


navy. 


quiet man). In your last issue I see com- 
ments on having scientific engine designers 
in charge of engines. Well, I have had a lit- 
tle experience with such men, and the re- 
sult has not been very much to their credit; 
ina tight place where a practical engineer 
would have his wits about him, they would 
get rattled. I hope you will not let the mat- 
ter drop, but continue to show the matter in 
its true light. In my opinion the discipline 
must have been very poor on that ship. 
8. 8. M. 
Annealing Mushet Steel, 

Kditor American Machinist : 

issue of February 23, C. E. 
Simonds gives some of his experiences with 


In your 


mushet steel, and while the subject is under 
liscussion I would like to give you a little 
of ny experience in the same line. 
| had some cutters to make for boring 
ind as they were to be used for first 
cutters only, I wished to use mushet if pos- 
sible, and annealed it so it could be worked 
st as easy as tool steel, in the following 
After experimenting with one 
I took twelve and heated them to a 
ng heat, and put them ina kettle of 
sawdust, not one piece to touch 
this they remained for three 
or as long as they kept warm, and 
n I had taken them out they were so 
They were 


manner: 


allowing 
another: in 


| could work them nicely. 

lened again by heating and cooling off 
lie usual way; they worked as well as 
igh they had never gone through the 
ess, and are working yet for all I know. 
nver, Colo, C, D. MICHENER. 


AMERICAN 


Pipes and Pipe Joints for Pumps. 





Editor American Machinist : 

Reading Mr. Crane’s experience with a 
suction pipe with bell and spigot joints, re 
calls my own. It was a 12-inch pipe for a 
pair of Worthingtons, 1,100 feet long, and 
for 700 feet was buried 16 feet deep in sand 
and gravel. There was trouble from the 
start by the pumps frequently losing the 
water. The pipe was put in by contract 
und was supposed to bea good job, although 
it was not tested before being covered up as 
sheet piling had to be driven, and the material 
was moved and used over as fast as a section 
was laid. As an expedient I attached a 
steam jet to the top of the pipe near the 
large pump, and used it to take out the air 
at that point, and it worked all right. There 
was also a tank pump attached to a 4 inch 
branch from the side of the 12-inch suction, 
and at a moderate speed it would work all 
right, but try to run it fast and it would 
its water at once. I attributed this to 
the air in the top of the pipe being sucked 
down in little eddies or whirlpools when the 


lose 
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Their speed was reduced for cause about 
eighteen months ago. 

On December 3d, 1892, I was called to 
pass an opinion upon a squeaking noise that 
had appeared a few days previous. Having 
stopped the engines and made an examina- 
tion of the shaft, hub and wheel, I started 
the engines again, allowing them to do their 
usual work for some time, when I stopped 
their work, letting them run idle. 

Shortly after that they were stopped, and 
another examination made, after which | 
became fully convinced that the shaft was 
defective, the appearances being similar to a 
shaft loose in its coupling. A verbal report, 
in accord with above, was made to those in- 
terested, stating at the same time that the 
proper course to follow was to strip the 
wheel, remove the hub, ascertain the facts, 
and make the repairs wanted, but such de- 
cision received no support. 

The following day an attempt was made 
to remove the key, or rather the feather, 
for such it but failed. Being again 
consulted I advised to drill the feather, 
which was done and its removal ac- 
complished. Once that done a light 
Was introduced in the seat; the hub 


is 82 


was, 


long, and after such examina- 
tion as could be made by the mill peo 
ple, they decided that the shaft was 
O. K., and the only thing to do was a 
new key, and put it in place. It 
being intimated that the hub was 
loose on the shaft I blocked the wheel, 





AND Piek JOINTs. 


Pires 


pump was run fast enough to make a swift 
current in 4-inch branch. Finally, after a 
vexatious delay in the time of a fire, the 
pipe was dug up and about 50 feet exposed 
ata time, a pressure put on, and all joints 
calked up tight. Twenty four small leaks 
were discovered and stopped, after which 
there was no further trouble. 

Iam of the opinion that there is no objec- 
tion to bell and spigot suction pipes, pro- 
vided the joints are well and carefully made. 
They are especially convenient for laying in 
trenches, as they admit of considerable devia- 
tion from straight lines, which cannot easily 
be had with the larger sizes of wrought-iron 
screwed pipe. I have one 6-inch galvanized 
iron suction pipe from a group of driven 
pipe wells that is good and tight after fifteen 
years’ use. But such pipe is expensive and 
difficult to lay in trenches. I found it 
necessary to bend the handle of chain tongs, 
us shown in sketch, in order to make them 
work satisfactory. 

Perer H, BuLLock. 


the feather being removed, set one of 

the cranks vertically, and admitted 
the full pressure of steam (about 75 pounds). 
I then repeated the same operation on the 
other side, but without result. When the 
feather was removed it could be noticed that 
the fitting had been indifferently done; this 
led me to conclude that the hub had been 
shrunk on the shaft. As there was no taper 
in the key-way, and as it was not desired 
to extend the key-seat on the cone part of 
the shaft, I decided to make the key in 
three Fig. 2, it being 
possible thereby to make the key tight on 
all sides, and to introduce it in its place 
without difficulty, 


parts, as shown in 


Before driving the key 
in its place 1 took measurement and could 
discover 
shaft. 
On the 9th, the repairs being completed, 
the mill was started in the morning at the 
usual hour, and everything was found ap 
parently in perfect order, all squeaking hay 
ing ceased, 


neither bend nor flexure in the 


Towards evening a slight noise 
developed itself again, but was stopped by 
driving the top key one-quarter of an inch 








aa flange to be in 
contact with hub 
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A SQUEAKING CRANKSHAFT. 


A Squeaking Crankshaft, 
Editor American Machinist : 
a blue-print 
representing the shaft of a large pair of en- 
hub of the main driving 
pulley, which is grooved for rope transmis- 


Here inclosed you will find 
gines, and the 
sion. The engines are 32” diameter and 60 
stroke; they are at present making 60 revo 
lutions per minute, and developing, accord- 
ing to cards taken, about 750 horse-power ; 
the steam usually carried varies from 75 to 
100 pounds per square inch. The power of 
the engines is greatly in excess of that re- 
quired at present, and the question of econ- 
omy in fuel cuts no figure in the case. The 
weight of the 80,000 
When this steam plant was con- 


reported wheel is 
pounds. 
tracted for, according to the records left, 
the engines were to run 70 revolutions per 
indicate 2,300 


minute and horse- power. 


On the 10th 
the same trouble again made its appearance 
On the 12th it 
take the wheel apart and 


more, stopping again all noise. 


and with greater intensity. 
was decided to 
commence the making of a new hub so as to 
The 
had pro- 


a short time when superior or 


gain time, in case it should be wanted. 
work of dismantling the wheel 
ceeded but 
ders were received commanding to run the 
mill. 

Supposing that there might be a defect in 
the new key, after considerable difficulty it 
was removed, when it was ascertained that 
the fit was perfect on all its sides, the small 
end of the top piece only showing a slightly 
tighter fit, probably due to the sledging 
necessary to remove it; after having careful- 
ly filed the battered ends of the several pieces 
forming the key, and ithe top end of the 
small end of the top piege, the key was again 


sf 


driven home under the direction of the engi- 
neer in charge. Prior to this last driving of 
the keys, in order to make sure that the hub 
was not loose on its shaft, the mill engineer 





repeated the first operation mentioned above, 
and that, too, without success. 

This time the squeaking 
again from the start and 


was present 
has never ceased. 
As it may be readily imagined, advice has 
been from all quarters, and with 
each advice different views expressed, which 


sought 


to the owners they were more bewildering 
than at the beginning. 

On the 17th an expert with a crew of me- 
chanics and laborers started 
key made by me, at 8 P. M 


to remove the 
, and kept bang- 
ing at it until 2 p.m. the next day. At that 
time they were using a ram 5” diameter, 16 
feet long, with a heavy coupling at the out- 
er end. Shortly after that 
given up in disgust, the expert remarking 
to his foreman that he thought that if the 
hub was calked on and round the shaft all the 
trouble would be at an 


the job was 


end. Of course the 
hub is cast-iron. 

Since that day the mill has been running 
every working day until January 11th, 1893, 
with the same squeaking noise but slight- 
ly increasing, and the only phase of im- 
portance that has appeared lately is the 
throwing off of thin bright flakes of iron 
at each end of the hub, as reported by the 
engineer in charge, who is a very intelligent 
man and fully competent to fill his position. 
While from the beginning my opinion has 
been that the shaft was defective the proof 
seems to me even stronger to day, and I do 
not see any reason to change it at this 
writing. 

I would have sent the foregoing descrip- 
tion before this, but was waiting to see 
what decision in this matter was to be taken, 
when, if the wheel was stripped, the trouble 
could Contrary to 
my expectations the mill managers decided 
to put a flange on each side of the present 
hub, which is not to be disturbed, 
flange being made in 


have been discovered, 


each 
halves, and to be 
bolted through and through with bolts 2,' 
outside diameter, Said flanges are toextend 
over the hub, and also clamp the arms and 
meet between them. While at present I do 
not propose to criticise the plan nor its de- 
tails, and that I may readily admit that 
such considered as aclamp, if properly ft- 
ted, may add to the generalsafety, yet when 
it is considered that the additional weight 
will be nearly 80,000 pounds, the ultimate 
good looks to me very doubtful. 

I trust the foregoing will give a pretty 
good idea of the importance of the matter, 
and what I desire to invite is friendly criti- 
cism from brother engineers, and state where 
I may have been in error, and what course 
should have been best to follow in ascer- 
the trouble, and finding the un- 
known quantity—the squeaking, 

I should have stated before this that the 
before. The dot- 
ted lines show approximately the form of 
the flanges; their thickness is to be about 3’ 
on the sides; the hub 9"; at the outer edge 


taining 


engines run as cool as 


is to bea projection for wrought-iron rods to 
bind the outer rim to the hub. a x. 


The Wire Gauge Question, 
Editor American Machinist : 
In the article by me upon the wire gauge 
your 
show 


question, upon issue of 
March 2d, I that my 
scheme for a thousandth of an inch 


page 9 of 
intended — to 
gauge 
agrees in general principles with what is 
called in England the ‘‘ Whitworth gauge,” 
but does not, like it, arrange an arbitrary 
sequence for the different sizes. 

At the time, however, when I first pro- 
posed this scheme at the Erie meeting, I did 
not know of the existence of the Whitworth 
I have not yet found 
out to what extent it is used in England, 


gauge in question, 


but have never heard that it has been adopted 
for practical commercial work, 
OBERLIN SMITH, 
—__ <> 

It has been decided to hold the naval re- 
view at New York on the 27th of April. 
The rendezvous will take place in Hampton 
Roads on April 17, 
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AMERICAN 


Trusts, 





Some Machinery 





A type-writing machine trust or combina- 
tion is said to be well under way, and it is 
now announced that the manufacturers of 
sewing machines are about to form a combi- 
nation, with the object ostensibly of reduc 
ing or doing away with some of the present 
methods of conducting business 
This, of 


expensive 
made necessary by competition, 
course, is the old story. 

No one pretends to deny that great econ- 
introduced by a combination, 


prevent the 


omies can be 
which is sufficiently strong 
familiar spectacle to be seen in every village 
of three or more sewing machine wagons 
hitched to the fence in front of one small 
cottage, the dweller in which has_inti- 
mated, in an unguarded that her 
machine sometimes skips stitches, and she 
thinks she will some day trade it off for a 
new one. The expense of all this must be 
paid by some one, and, in the main, it is, of 
course, paid by the consumer; but if the 
expense is done away with, the consumer 
continues to pay the same prices, and with 
much reduced, if not entirely eliminated 
chances of any reduction—competition, prac- 
tically the only stimulus to reduction, being 


moment, 


removed. 

It is very true that there is a considerble 
number of people who are glad to see these 
combinations forming and increasing in 
strength, since they believe that these will 
finally be re-combined into one vast trust or 
company, which will be taken possession of 
by the people, and competition entirely re- 
moved, 

It is our belief, however, that competition 
is healthful and necessary to develypment, 
and that with equal opportunities to go to 
work and earn a living proportioned to in- 
dividual ability, there would be very little 
to complain of in it. 

As we have said before, 
not think it is practicable for machinery 
builders generally to form trusts. We do 
not think the nature of their business per- 
mits it, and it is yet to be seen whether or 
not the conflicting or rather competitive 
interests of the various sewing machine and 
type-writer manufacturers can be harmon- 
organization. 


however, we do 


ized by means of such an 
The nearest approach to it is the organiza- 
tion of the governor manufacturers, which, 
so faras can be seen from surface indica- 
tions, is running successfully, and has been 
doing so for two or three years. 
a aman os 
Engineers and Machinists. 

In the development of operative railroad- 
ing which is now going on, it is apparent 
that the position of the locomotive engineer 
is undergoing a considerable change. The 
tendency seems to be toward making him 
less a mechanic, to relieve him of the care 
of mechanical matters connected with the 
machine he operates, and to concentrate his 
attention upon simply getting the desired or 
from its use while 


the best possible results 


on the road. His services in respect to the 
implement he uses have, in fact, been likened 
to those ofa soldier who is not required to 
know avything of the construction or repair 
of the eun he uses, but only how to shoot it. 


So with locomotive engineers; there are 
those who claim they should have little to 
do with the machine except to drive it over 
the road, and that the knowledge of signals, 
running rules, and of the science of the 
manacement of the machine isall that ought 
to be required or expected of one man. 

In fact, there are those who go so far as 
to claim that a machinist is disqualified from 
becoming a good locomotive engineer, chiefly 
because his knowledge of and interest in the 
mechanism of the engine leads him to think 
too much of his machine, and too: little of 
getting it over the road, and keeping out of 
others’ way. 

If this view 

practice 
there may be some difficulty in 


is to prevail, however, and 


universal becomes in accordance 
with it, 
securing good material for master mechanics 
and superintendents of motive power, who 
should, we think, be practical and thorough 


mechanics, ast the first and most important 
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requisite; after which, if they have had ex 
perience on the road, so much the better. 
We do not think that in these days of 
scientific railroading a knowledge of the ma- 
chinists’ business makes a man a competent 
locomotive engineer, any more than being a 
cood engineer makes a man also a machinist, 
but we think that the possession of either 
art does not prevent a man from acquiring 
the other, if he is otherwise qualified to do 
so; and while we recognize the fact that 
there been and 
master mechanics and 
motive power lacking either the running or 


have are some successful 


superintendents of 


the shop experience, we think every one of 
these would have been still better if experi- 
enced in both, and that for the 
such all-round experience is necessary, 


majority 
with 
the preference for the shop experience, if 
only one branch can be acquired. 





ao ae 
A Proposed New Organization. 

A new organization of railway employes 
is under way, which in many respects differs 
radically from any of those which have pre- 
ceded it. The new organization is to open 
its doors to all who work for railroads in 
any capacity whatever, and is to be exclu 
sively a business—in no sense a social organi- 
zation. There is to be only a nominal ex- 
pense connected. with it for dues, no secret 
meetings, and no meetings at all except for 
the transaction of business, no insurance 
schemes, and no with high and 
mighty titles. Its projectors propose form- 
ing a conservative organization which shall 
avoid trouble and strikes so long as possible, 
by any fair means, the last of these, per- 
arbitration. It is thought by many 
railroad men that the new organization will 
swallow up the older ones, 


officers 


haps, 


as indeed it is 
said to have already done in the case of one 
or two of them. 

It is pointed out that most of the older 
organizations have black-balled and refused 
admission, and expelled a sufficient number 
body of active 


of men to make a large 


enemies who are able todo much mischief 
in time of trouble. The formation of an 
organization which is to be a purely busi- 
ness affair and in which any one working for 
a railroad can claim membership as a right, 
is expected to overcome this difficulty. If 
managed conservatively the new 
tion bids fair to make its influence felt upon 
our railway lines. In fact, its 
danger will probably lie in the fact that its 
great power may tempt those who guide its 


organiza- 


greatest 


destinies to misuse that power. 
ee 

It is probably true that it is not so easy 
fora man of limited means to make a suc- 
cessful 
as it was twenty-five 


business 
That is 
must be 


start in a manufacturing 
years ago, 
what everybody says, and hence it 
true. Still, if one 
sharp, go-ahead machinists who have grown 


notes the number of 
up to a business of good proportions during 
the past ten or twelve almost 
believe that the old adage 
to men of that trade. 
for men who do not understand the business 
they try to start—let it run itself, 
but the live, energetic 
capital in the way of 
the man who in addition to mechanical skill 
and ability has, or 
qualities, seems just 


years, he will 
is not applicable 
There is less chance 


as it were 
mechanic, who has 


brains to work with, 


acquires, good business 
as likely to get ahead 
He will 


» has some- 


with a small 
build up a 
thing to build 


to go on 


capital now as ever. 
business because he 
it on, and the determination 
His shop may be small at the 
start, but there will be all the more energy 


distributed over a given number of square 


feet. The growing up—spreading out—is 
the natural result of 
in too narrow limits. 
2 ode = 

A few years probable from 
the remarkable number of car manufactories 
going up here and there, that every railroad 
in the country would soon be fully supplied 
with cars. But those 
who presumably seems to be 


only energy confined 


ago it seemed 


taking the word 


know, there 


the same old lack in this respect—a lack on 


most of the roads that seriously cripples 


shippers at certain times of the year. Still 
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it does not look as though there was speci] 
inducement for the building of more cay 
shops. If the railroads patronized thos 
existence to the extent of 
capacity, the roads would probably 
plenty of cars, and car manufacturers 
would be made, temporarily at least, ha 


already in 
have 


——- ope 
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THE * PRACTICAL ENGINEER" POCKET K 
AND DIARY. 1893. Edited by ha 8 K e1 
Wh. Sc., M. I. M. E., A. M.I.C. E. Second 
tion 
This is an excellent pocket companion {or 

and practical men. |; 

contains many tables and useful informa! 


ngineers, draftsmen, 


such as can be made use of in the ordi: 
daily practice. It is compiled after 
plan of the many engineers’ pocket-b 
now in use, but on account of the limited 
condensed It 
arranged fo 
Its pages bear eyj 


space the matter is much 
also contains an almanac 
insertion of notes, ete. 
dence that the whole has been careful; 
compiled, and that the tables, rules, nd 
general reliable. We 
ticed only one slight error on page 25, wher 
it gives the standard horse-power of boilers 
adopted by the judges at the Center 
Exhibition at Philadelphia, at 80 pounds of 
water per hour evaporated at 70 pounds 
pressure from water at 212 degrees, which 
should have been ‘‘ from water at 100 de- 
grees.” Or, to be more explicit, the com 
mercial horse-power is equal to an eva} 
tion of 30 pounds of water per hour from a 
feed-water temperature of 100 degrees Falir 
into steam at 70 pounds gauge press 
and which is considered equal to 34$ pounds 
of water from a feed-water 
temperature at 212 degrees Fahr. into ste vn 
at the same temperature. 

The book is published by the Techni 


information are 


evaporated 


Publishing Company, limited, 6 Vict: 
Station Approach, Manchester, Eng] 


Price, 1 shilling and sixpence, net. 


LOGARITHMIC TABLES By Prof 
liam Jones of Cornell University. 
tion. 


George W 
Fourth | 


Besides the admirably arranged logarith 
mic tables, this 
constants, weights and measures, sines 1 
tangents of 
functions, natural and logarithmic; pri) 
numbers, 


be Tt k 


small angles, trigonomet 


and composite squares, cubes 


square roots, cube roots, reciprocals, quarte! 


squares, Bessel’s coefficients, and binor 
coeflicients. 
All these tables are well arranged 


rapid and easy use. The typography is e% 
cellent. The type is clear, and of. sucl 
variety, large and small, 
nence and distinction to figures, so that they 
may be readily found without straining thi 
eyes; in fact, these 
convenience. They are 


as to give pr 


tables are models of 
well adapted { 
use in physical laboratories and class root 
teachers 
and all who have oceasion to 1 


and well suited to the wants of 
students, 
to tables of 
that 
avoid errors, and to make the whole relia! 

It is published by George W. 
Ithaca, N. Y. Price, $1. 


this kind. The book gives 


dence great care has been taken 


- 

Messrs. Spon & Chamberlin, 
street, New York, 
sketching book for engineers and draftsm 


have issued a very hand 


The pages, 8x5 inches, are very accurat 


ruled, in blue, to eighths of an inch. 1 


book also contains tables of fractions c 


verted into decimals, areas of small cit 


up to one inch in diameter advancing by 


82ds, and the average weight of vari 


metals. Those who have to make n 
sketches, or wish to keep sketches for fut 
reference, will find this a very handy*) 


for the purpose. 


The New York Railroad Club has iss 
in very convenient pamphlet form ‘‘ Top 
meeting of Febru 
invaluable reading 


Discussions” at the 
It will 
those interested in 
secretary’s address is John A. Hill, N 
Beekman street, New York. 


1893. prove 


railroad matters. 














contains tables of 


Jones, 


12 Cortlandt 
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Questions of general detent relating to subjects dis- 
aves in our columne will receive attention in this 
iepartment. The writer's name and address should 

waysaccompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
unication, they should be written on a separate 





112) C. A., Philadelphia, Pa., sends us a 
sketch of a reducing motion for an indicator. 
+ is similar to the ordinary motion, consist- 
ine of a reducing lever, pivoted at the upper 
nd. and is connected direct to the cross- 
i: this, of course, necessitates a slot in 
the lower end of the lever for the pin, which 
is fastened to the crosshead to work in; the 
upper pin in the same lever, to which the 
indicator cord is attached, also works in a 
slot in the lever, and is guided in a straight 
Pe ) parallel to that of the crosshead. Our 

respondent asks: Is this a correct pro- 
"6 rtional reduci ing motion? I claim it to be 
a more accurate reducing motion than that 
of a pantagraph? A.—Your attachment will 
vive a correct proportional reduction of the 
crosshead motion. 


a“ J. P., Bloomfield, N. J., writes: We 
have lately been making extensions to our 
he tory, and have some difficulty with the 
belt transmission, owing to the new shop 
being out of line with “the old shop from 
which we obtain our driving power. We 
are driving with a 6-inch belt from the first 
driving shaft in a second-story room across 
the room to a countershaft, then through 
the wall to another building on the ground 
floor. Now the two buildings are out of 
line 4 feet in 50 feet. Please advise as to 
the best method for transmitting the power 
from one shaft to the other two shafts? 
A.—You have not given us sufficient data 
for advising you correctly; from the meager 
data you have given, it seems to us that 
guide pulleys for the belt leading into the 
new shop should overcome your difficulties. 


(115) O., Sacramento, Cal., asks: Which 
type of stationary engine do you consider 
the most economical, fuel considered, a 
simple condensing engine or a compound 
non-condensing engine? A.—With the same 
boiler pressure for both engines, the simple 
condensing engine, of good design, will be 
more economical. But in many localities 
a condensing engine cannot be used; in such 
cases the compound non-condensing will be 
a good type to adopt. 2. What consump- 
tion of steam per horse-power, per hour, 
would be considered good practice for each 
of the types? Air pump to_ be worked 
from the main engine. A.—That depends 
much on the size of engine and on the 
veneral design of engine. There are con- 
densing engines which run with 18 pounds 
of steam per horse-power, per hour, and 
there are others which use considerable 
more. For well constructed engines the 
simple condensing engine will use a little 
less steam than a compound non-condensing 
engine, 


116) W. K., Centerville, Ia., writes: 
Kindly inform me how to find the power re- 
quired to stove a collar 23 inches outside di- 
imeter and 4 inch thick on a mild steel shaft 
14 inches diameter. Also give formula for 
finding the weight of drop and height 
through which it has to fall to give the re- 
quired blow. A.—We referred these ques- 
tions to Pratt & Whitney Co., manufactur- 
ers of drop hammers, etc., Hartford, Conn., 
who reply as follows: We understand by 
the expression ‘‘stove a collar,” that your 
correspondent desires to upset a collar 23 
inches diameter by 4-inch thick, using mild 
steel 1} inch diameter under adrop hammer. 
The conditions of distance from end of shaft 
mighgenter into the problem, and also the 
time in which the work is to be done, either 
in one blow or several. A 600-pound drop 
hammer, such as we make and use for work 
of this kind, up to collars on 23 round steel, 
falling 4 or 5 feet, and in several blows, 
does the work well. The intensity of the 

be expressed in terms of the 





blow can only 
geht into the distance dropped in feet 
; ribo or foot-tons, as the case may be. 


117) J. I. P., Newark, N. J., writes: 
Please give me rules for changing the pul- 


eys on shafts to suit different speeds? A.— 
Let D denote the diameter in inches of a 
pulley on a shaft, and S the number of its 
volutions per minute; also let d denote 
‘he diameter in inches of another pulley to 
which motion is transmitted by the first 
pulley, and let s denote the number of revo- 
itions per minute of this second pulley. 
Now in every case we have 
Dx S82daxX a. 

This isa very simple formula to remember, 
nd will serve for computing any one quan- 
tity when the other three are given. For 
ustance, the diameter D of a pulley is 50 
oches, the number of its revolutions S is 
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120 per minute; the number of revolutions s 
of the other shaft is 200; what should be 
the diameter d of the other pulley? Sub- 
stituting for the symbols their values, we 
have 

50 x 120 = d x 200, 

50 x 120 
20 
Again, the diameter d of 
inches, its number of 
minute is 200; 


hence, d 30 inches. 
pulley is 30 

revolutions per 

the diameter D of the other 


pulley is 50 inches; what will be its num- 
ber of revolutions? Here we have 
50 x S= 30 x 200, 
2 >) 
hence, S = eth 120. 
50 
In a similar way any one of the quantities 
can be found when the other three are 
known. 
(118) J. C. W., New York, writes: Kind- 


ly give me an explanation of the following 
problem: Ina triangle A BC draw D EF par- 
allel to the base B C, cutting the sides of the 
trianglein Dand H, so that D # shall be arg 
toD BplusH C. A.—Let A B OC, Fig. 1, 
be the giventriangle. .Prolongthe base B r 
towards G, on this base line lay off from CU 
alength C F’equal to the side A C; from F 
lay off on the same linea distance /#' G equal 











P| A 

D I 
G . 
B™ if 

- FigA 

f 

D - E 

G B K c 

Fig.? 
to the side A B; this will make C G equal 


to the sum of the sides A Band AC. 
Through G draw a line // J parallel to A B. 
From @ as a center and with @ F’as a radius 
draw an are cutting J /7in //. Prolong A 
CU towards J, and from (Casa centerand with 
CU Fasaradius draw an are cutting A J in 
the point J. If correctly drawn the points 
Hand J will lie in a line parallel to the base 
BC. Join Cand 7 by a straight line, and 
through Bdraw a line BF parallel to HC, 
cutting A Cin the point #; through the 
point H draw D F parallel to the base DB 
then DH will be the required line, and is 
equal to thesumof D Band FC. If the 
triangle is an isosceles triangle, as shown in 
Fig. 2, the construction becomes very sim- 
ple, thus: Let A B C be the given triangle; 
draw the altitude A /, make F/G equal to 
A @, join A and G by a straight line, and 
through #/' draw a line parallel to A G, cut 
ting A Cin the point #. Through / draw 
D E parallel to the base B C; then D #H will 
be the required line; it is equal to the sum 
of B Dand C FE. 


(119) Diogenes, Bradford, Pa., sends us 
a sketch of asteam pressure gauge whose 
form is similar to that of asyphon gauge, 
one branch being connected with the boiler, 
the other branch being closed on the top, in- 
closing a volume of air above the mercury 
or other heavy liquid, which fills the lower 
end of the tube, the whole forming a com- 
pressed air manometer. Our correspondent 


asks: Is such a gauge new? And if not, 
why are they not in general use? A.—This 


type of gauge is not new. Although the 
principles of construction of this gauge are 
correct, it has defects, as usually con- 
structed, which have prevented its general 
use asa steam gauge. Among these defects 
are the coating and consequent opacity of 
the glass tube, by the deposition of an oxide 
of mercury when acted on by the inclosed 
atmospheric air; the expansion and partial 
loss of air from within the tube whenever 
any partial vacuum is produced in the boiler, 
and so allowing the mercury to rise higher 
in the tube with the same pressure; the al- 
most constant tendency of the condensed 
steam to insinuate itself between the mer- 
cury and the glass, and to find its way into 
the tube above the mercury; and the great 
inequality in the divisions of the scale, aris- 
ing from the law that governs the volume 
of aeriform fluids under pressure. In Ap 
pleton’s ‘‘ Cyclopedia of Applied Mechanics” 
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you will find illustrations of gauges of this 
type, and of improved forms designed to 
correct the above defects. 

(120) Subscriber, Lancaster, Pa., writes: 
We have a slide valve engine 64 by 9 inches 
cylinder, running at the rate of 200 revolu- 
tions per minute. The consumption of fuel 
is 4,500 pounds of pea coal for six days. 
Engine is run 10 hours per day. We think 
this entirely too much fuel for the work 
done. A.—With a mean effective pressure 
of 50 pounds the engine will develop 15 
horse-power, which gives 5 pounds of coal 
per horse-power per hour. This we believe 
to be a good record for so small an engine, 
and is all we should expect to get. The 
inclosed sketch shows the method adgpted 
in laying off ports and valves, as published 
by youin the AMERICAN MACHINIST, May 
Ist, 1890. In that article you advise a port 
area of ;'5 area of piston for a piston speed 
of 600 feet per minute, and for higher speeds 
larger in proportion. You say nothing about 
slower speeds. The piston speed of this 
engine is 300 feet per minute, and we have 
given a port area of 3 of what you say is 


customary for 600 feet. Is this area too 
large? Ports are 4 by 44 inches. .A.—For 


speeds less than 600 feet per minute the port 
area should be made proportionally 
less than ,5 of the piston area. 
From the foregoing data the follow- 
ing simple rule has been deduced: 
Multiply the square of the diameter 
of the cylinder in inches by the 
speed of piston in feet per minute, 
and divide the product by 7,639; the 
result will be the area of the steam 
port. Applying this rule to your 
case, we have: 


(64)? x 300 


ri 

I square inches for the area of the 
steam ports, and if these are 4 inch 
wide, then a length 34 inches will 
be sufficient! In small cylinder 
castings it is sometimes difficult to 
get steam ports of uniform area; if 
these should be in any way con- 
tracted in places which cannot be 
easily reached, then dimensions of 
the ports as given by you are not 
out of the way. 3. Have we made 
any errors in the sketch? A.—No. 
4. What size of steam pipe would 
you recommend for this engine? 
A,—A steam pipe 18 inch inside 
diameter will answer the purpose. 


— = Ie 65 


(121) V. W. K., Fremont, O., 
writes: Please explain the follow- 
ing which I have taken from a tech 
nical publication: ‘‘The relative 

torsional strength of shafting varies as 
the cubes of the diameters. Thus, for in- 
stance, the torsional strength of a four-inch 
shaft is just eight times as much as a two- 
inch shaft, because the cube of 4 is eight 
times greater than the cube of 2. That is a 
feature that greatly puzzles the mechanic 
who does not study the science of mechan- 
ics. He recognizes that there is four times 
the volume of iron in the four-inch shaft 
that there is in a two inch, and is willing to 
allow four times the strength, but cannot 
understand how it can be eight times strong- 
er.” It is the last paragraph that I wish to 
have explained. A.—When a shaft is sub- 
jected to torsion, the stresses between any 
two of its cross-sections are similar to those 
of shearing. If we now suppose a cross- 
section to be made up of a number of ele- 
mentary areas, each area is subjected to a 
shearing force, and the resistance which each 
elementary area can offer will increase with 
its distance from the center of the shaft, or, 
in other words, each small area will act with 
i leverage equal to its distance from the 
axis of the shaft. This indicates that the 
resistance of the shaft to torsion does not in- 


crease as the cross-sectional area of the 
shaft, but in a ratio greater than this. With- 


out going into any demonstrations for ob- 
taining the rule for computing the tor- 
sional strength of the shaft, it is sufficient 
here to simply state the rule. Assume a 
shaft to be fixed at one end and a force act 
ing on the end of lever attached to the other 
end of shaft, we then have 
Px t= 106 x ¢ xX 2, 

in which P is the force in pounds acting on 
the end of the lever; the length of the 
lever in inches; f, the working stress per 
square inch of cross-section, which for shafts, 
as given by Rankine, is 5,000 pounds for cast- 
iron and 9,000 pounds for wrought-iron; and 
d the diameter of the shaft in inches. This 
formula shows that the strength of the shaft 
(within the elastic limit) increases as the 
cube of the diameter. If we have two shafts, 
one 4 inches diameter, and the other 2 inch- 
es diameter, then the comparative strength 
of these two shafts areas 4 * 4 & 4= 64, 
and 2 x 2 * 2 = 8, which shows that the 


64 


first one is - 8 times stronger than the 


second. But the cross-sectional areas of 
these shafts increase as the square of the 
diameters; hence these cross-sectional areas 


9 


areas 4x 4= 16 and 2 x 2 = 4, which 
shows that the area of the first shaft is 
* = 4 times as great as that of the second. 
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Grant's Gear Advertisement is always on page 11 


Shafting Straighteners. J. H. Wells, 1 ‘ampa, Fla. 
Ideal Drawing Stants. M. C. Hammett, Troy, N. Y 


Forming Lathes Mer. Mach Tool Co., Meriden, Ct. 

Tool Holder: Armstrong Bros. Tool Co., Chicago 

Norway Rivets, Evans & Robertson, Cincinnati, O 
6-Spindle Turret Drills A. O. Quint, Hartford, Ct. 

ideal Drill Grinder. Thos. Hall. 853 B’way, N. Y. 

* Bradle ‘v's Power Hammers, the best in the 
won 20 sizes. Bradley & Co., Syracuse, N. Y. 

Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York, 

Drill Presses, with Tapping Attachments. 

Gould & Eberhardt, Newark, N. J 

Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 

Selden Packing for stuffing box. with or without 
rubbercore Randolph Brandt, 38 Cortlandt St., N.Y. 

Pulley lathes, most efficient offered. The Lodge 
& Shipley Machine Tool Co. » Cincinnati, O. 

Engine Castings, Humphrey’s 
fontaine, O. 

Clayton Air C ompressor Works, 43 Dey St., N.Y. 
Compressors for experim’ts to 300 Ibs. pre ssure, eo. 

For Cy press Tanks and Vats, address W. E. Cald 
well Co., Floyd and Main Streets, Eoueviie. Ky. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vac uum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

“Shapers (Double Triple Quick Stroke”) 
: Trade Mark. 
Gould & Eberhardt Newark, N. J 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker St , Philadelphia, Pa. 

Most sensitive and durable Damper Regulator 
~~ works within one pound. Send for circular 

. Kieley, 11 W. Thirteenth Street, New York. 

For the Latest Improved Diamond Prospecting 
Drill. address the M ©. Bullock Mfg Co., corner 
Canal and Washington Sts., Chicago, Tl. 

Combination, duplex and special gear cutters in 
stock and to order. vertical milling machines. 
R. M. Clough, Tolland, Conn. 

Gear Cutters, Auto. Specially adapted for Motor 
Gears and all other stvle Gears. 

Gould & Eberbardt, Newark, N. J 

20" lathes—24’'x24’’ planers. Write for price be 
fore buying elsewhere. F. C. & A. E. Rowland, 
New Haven, Conn. 

8S. W. Card & Co., Mansfield, Mass., are putting 
on the market a new line of stocks and dies, with 
their patent adjustable dies and guide. 8. A. Smith, 
23.8. Canal Street, Chicago, H1., Western Agent. 


Patent Soliciting of High Class, 
PD. Walter Brown, Counsel in Patent Cases, 
31 Nassau Street, New York. 
Send for Brief History of Patent Legislation. 


De Lamater Screw Propeller Wheel, 
by 7 he Samuel L. Moore & Sons Co., E 
N. J., who have purchased from C. 
& Co., New York, all their patterns, books of 
record, gauges, ete. Location and equipment well 
adapted for Heavy Steamship Repairs. 


‘Binders’ for the A MERIC AN MACHINIST. Two 
styles —-the “ Common Sense,” as heretofore sold by 
us, and mailed to any address at Lo OO each, and the 

‘New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will bold 
the entire 52 issues of any volume. AMERICAN MA 
CHINIST PUBLISHING Co., 203 Broadway, New York 


“ Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 


Pattern Making. 


Foundry, Belle- 


made only 
Elizabethport, 
H. De Lamater 


By P. S. DINnaeEy. 


SCREW PROPELLERS. 

Imagine a cylinder similar to that in Fig. 
183 [page 10], whose diameter is A; the curved 
line from ato bon the periphery represents the 
thread of a screw which goes exactly once 
around this cylinder, at a and 


starting end- 


ing at /,; the distance from a to 4 is the 
pitch. Nowif aright angle triangle be con- 


structed, whose 
the 
equal to the 


base equals the circumfer- 
cylinder and the height 
pitch, the hypothenuse of the 
triangle will represent the thread from a to / 
that is to say, 


ence of above 


unwound; if a piece of paper 
is cut the same shape as the triangle and 
wrapped around the cylinder, then « ¢ would 
develop the thread on its surface. To con 
tinue the thread space off the pitch as many 
times as may be needed from a, and draw 
lines parallel to vc as shown by dotted line 
B; then d will meet @ when wound around 
the cylinder, thus 


making a continuous 


thread. 
This simple method is the one used for 
marking the thread on 


the pattern for a 
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worm pinion, and which some pattern mak- 
ers regard as a very profound bit of wisdom 
that should not be allowed to become too 
common by ‘‘telling.” 

The line of the thread on the drawing, as 
shown in Fig. 183, is of no value for a work- 
ing drawing; but the manner of developing 
this curve is given for the benefit of the be- 
ginner. It will be readily understood with- 
out explanation, by referring to the cross 
lines which are numbered. 

If a three or four-blade propeller is want- 
ed, a pattern for one blade is all that is gen- 
erally needed, in which case the molderrams 
up one blade at a time, moving around the 
pattern on a spindle. 

I have seen whole patterns made for three 
and four-blade propellers, five and six feet 
in diameter,which saves much time in mold- 
ing, but unless the pattern is to be used 
often, which is not generally the case, it 
seems to be more economical to make but 
one blade, especially where pattern storage 
is limited. This, however, is entirely a mat- 
ter that circumstance alone can decide, and 
be that as it may, the same principles here 
given for building one blade will also apply 
to a pattern with three or four blades. 

The style of blade chosen to illustrate the 
manner of building the pattern is that which 
is used on tugboats and river steamers. 


Serew Propellers 


Fig. 189 ff | 
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AMERICAN 
swer. The cross-section at / / and m m is 
omitted from both views to prevent a con 
fusion of lines. 

We now have all the lines that are needed 
to get the stuff out for the pattern. Care 
must be taken to get each course of parallel 
thickness, for if they are not the building 
up will give trouble and cause the pitch to 
be wrong. A glance at the face of the blade 
in Fig. 185 shows we are dependent on the 
joints as a guide for shaping the face. For 
the sake of explanation the stuff is cut as 
close to the line on the back of the blade as 
it is to the face line, but I would advise that 
for cutting off there be more stock allowed 
on the back than is represented in the draw- 
ing. 

Figs. 186, 187, 188 show the shape of the 
three first courses 1, 2, 3. The width of 
each end appears in Fig. 185, and the width 
at k k is obtained by striking a radius on 
each course equal to 7 in Fig. 184, and then 
transferring the different widths as seen at 
the section kk in Fig. 185, adding some for 
fillet. 

In getting out the courses the grain of the 
wood should run as shown in the direction 
of arrow in Fig. 187; this will make the cut- 
ting and shaping of blade much easier than 
if the stuff were sawed out with the grain 
running straight. 

A wood pin should be turned the same 
diameter as the spindle, on which the blade 
will be moved around (say 27), and a hole 
being bored through the hub part of each 
course to fit the pin, they are slipped over 
the pin, thus keeping all the courses con 
centric. 

Though each course may be of even thick- 
ness, and the correct bevel laid out on the 
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PATTERN 


Fig. 184 is a plan of the blade, and 185 the 
end view. Being a true pitch it is an easy 
matter to get the angle at which to build the 
blade. First draw f jf, which shall be the 
center line of the hub lengthwise; ¢, in the 
triangle already referred to, is the angle that 
the blade must be on the end. Let this 
angle therefore be made at ¢, Fig. 185, by 
drawing the dotted line g g across ff; then 
the point 2, where these two lines intersect, 
is the center of the blade, as represented by 
hhin Fig. 184, and through which the face 
must pass, 

Having located the center lines 4h, ff 
and the angle e, proceed to lay out the hub, 
the outline and longitudinal section of the 
blade. actual thick 
ness through the center of the blade length 
wise, while the outline is not the actual but 
a projected one. The section across the end 
of the blade 77, Fig. 184, is seen at ¢ 7, Fig. 
185. To get the cross-section of the blade 
at the hub the angle must first be made. This 
is done by drawing lines from & k, Fig. 184, 
until they cut the same upper and lower 
lines asgg does. Then & * in Fig. 185 will 
be the angle and section of the blade at the 
hub; & & falling as it does on the round sur- 
face of the hub will not appear straight as 
shown, but it is drawn so in order to simpli- 


The section shows the 


fy the drawing, and as it is intended for a 
pattern maker’s working drawing it will an- 


kX LS 


MAKING, 


building up of the courses of their leaning 
over too much, ‘To prevent this it is a good 
plan to get out an angle piece as seen in 
Fie. 189, which is similar to that used when 
This being cut to the 
183, and 


as the diameter 


sweeping a propeller. 
same angle as the triangle in Fig. 
made to fit the same circle 
of propeller, it is used as a guide and sup- 
port for building up the blade. 
for a short 


Each course 
distance in from the end, is bev- 
eled off so as to rest on the incline of this 
angle piece, care being taken not to destroy 
the upper radial edge in doing so, 

While this pattern is shown built face 
down, with the ends of each course resting 
on the angle piece, it may be built face up, 
and by some the latter method is preferred, 
because it is claimed that the pattern maker 
can better see to keep the face edges right 
when they are on the upper side, than on 
the lower; but this is only a matter of choice, 

9 

A correspondent sends us a newspaper 
clipping giving an account of a railway 
accident, the cause for which was as pecu 
liar as anything we have read. A runaway 
horse attached to a sleigh took to the rail- 
road track, and the runner of the sleigh 
opened a switch, which mixed up a passen- 
ger train, that happened along about that 
time, rather promiscuously the 
siding and the main line. Fortunately no 


between 
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one was seriously injured by the maiden 
efforts of the horse in railroading. 
—_>- _ 

The North Hudson Railway Company has 
decided to use the trolley entirely. The 
cable broke a few days ago and will not be 
mended. John Hanley, the engineer, told a 
Journal reporter that sixteen tons of coal 
were consumed each day of twenty-four 
hours in running the cable, but now it re- 
quires twenty-four tons aday. He also said 
that the about to put in 
three large dynamos.—Jersey City Evening 


company was 
Journal. 
=: _ 

A Chicago dispatch says: The Grand 
Jury has returned an indictment for murder 
against Charles D. Law, General Superin- 
tendent of the Fort Wayne Railroad. The 
indictment is the result of the accident at 
the Forty-seventh street crossing of the 
Fort Wayne Road, in which four persons 
were killed outright, and fourteen seriously 
injured. The charge is not a bailable one, 
and Mr. Law will be arrested and put in 
jail. 


- - > 


Now the word is that the electric roads 
so freety built and building in this country 
are seriously injuring the steam roads in the 
matter of suburban traflic, in some instances 
this traflic between cities and towns having 
been given up by the steam roads. 

ees ees 

General Eckert, who succeeds Dr. Green 
to the presidency of the Western Union 
Telegraph Company, has worked himself 
up from a telegraph operator. There is a 
lesson in this. 








—->-- 

Of 23 unions of skilled workmen report- 
ing to the English Board of Trade for 
January, out of a membership of 279,577, 
there were 27,845 out of work. 














Bement, Ill., isto have bottling works. 

A canning factory is to be started at Colchester, 
Conn. 

The Chewacia (Ala.) Cotton-mills have been or- 
ganized. 

A cheese and canning factory is to be erected at 
Warrensburg, IIL. 

The Pittsfield (Me.) 
business very brisk. 


Manufacturing Co. report 

A knitting-mill is to be established in Knoxville, 
Tenn., by Geo, Andes. 

The citizens of Macon, Dl., have raised $12,000 to 
start a canning factory. 

A kindling-wood factory is talked of at Wins- 
low’s Mills, Waldoboro, Me. 

The output of the Columbian Cotton Co. at Green- 
ville, N. H., has been increased. 

A knitting factory is to be established in Phila- 
delphia, Pa, by John Wanamaker. 


Tne New England Fiber Co., Turner's Falls, 
Mass., needs a larger mill it is said. 


A street railway company has been organized at 
Pontiac, lil.. with a capital of $100,000. 

A company has been organized at Watseka, IIL, 
forthe manufacture of the Stiles hinge. 

The Lincoln Furniture Company, at Lincoln, Il. 
has been organized, with a capital of $30,000 

The Xenia (O.) factory of the American Cordage 
Co. is to have new spinning machinery added. 

here is a good prospect that a woolen-mill and 
a pulp-mill will be established on the St. Croix, 
Me. 

Next May the River Spinning Co. will start on the 
erection of anew mill to their plant at Villa Nova, 
ss, 

William Sanford stock company 
with a capital of $50,000 to start a mill at Cohoes, 
N. ¥ 


is forming a 


An addition is being erected to the Middlesex 
Knitting Co.’s plant at Martinsburg, West Vir- 
ginia. 


The Hanover Distilling Company, of Peoria, IIlL., 
has been incorporated with a capital stock of 
$100,000 

The Electric Light, Power and Heating Company 
has been incorporated at Springfield, Ill.; capital 
stock, $50,000, 

The Pekin (Ill.) Boiler Works have been obliged 
to double their capacity, and a new building is now 
being erected. 

The Sangamon Paper-mills, in Riverton, Ill., have 
been sold to the Columbian Straw Paper Company, 
of New Jersey, for $75,000, 
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The Eames Manufacturing Co. has been organ- 
ized at Bridgeport, Conn., to manufacture ch)jl- 
dren’s carriages. Capital, $12,000. 

C. V. Starbird, Strong, Me., is building a saw. 
mill near his present spool-bar-mill. His new mij! 
is for long as well as short lumber. 

O. B. Emery, Waterboro, Me., whose grist-1 
was lately burned, is putting in a foundation on q 
new site preparatory to rebuilding. 

The McIntosh-Hemphill Iron Co. has been incor 
dorated at Harrisburg, Pa. The directors are James 
Hemphill, Penrose Hart and others. 

F.O. Bailey & Co., of Portland, Me., are to build 
a sleigh and carriage factory in Deering if the town 
will exempt from taxes for ten years. 

A new company wiil be formed with a capita! of 
about $50,000, for the manufacture of high-grade 
paper, to be located at Westbrook, Me. 


A steam-mill for the manufacture of finely 
ished birch products is a prospective new indus 
try for Mexico, Me., on the Androscoggin River 
Me. 

A stock company has been formed and land pur- 
chased for the establishment of a furniture factory 
at Fort Fairfield, Me. Fifty thousand dollars wij}| 
be invested. 

Sanford (Me.) is agitating the question of form- 
ing a stock company for the erectionof a building 
to be leased to reliable parties for manufacturing 
purposes. 

Articles of incorporation were recently filed for 
the Stewart Coal Mining Company, of Anchor, ||| 
which proposes to sink a shaft there. The capital 
stock is $20,000. 

The chair factory at South Waterford, Me , wil! 
soon be in shape to startup. An engine room and 
dry house are being erected, and the piping of the 
building is under way. 

Mr. 8. G. Lang is taking the initiatory steps for 
the formation of a company to build a cotton fac 
tory at Sandersville, Ga., and is meeting with sub 
sta tial encouragement. 

The Foster Engineering Company, Newark, N. 
J.. has issued an illustrated catalogue of steam 
pressure regulators, pump governors, redu ing 
valves and inside safety check valves. 

Utica Electrical Manufacturing and Supply Com- 
pany, Utica, N. Y., has issued catalogue ‘«.” 
which contains illustrations and descripticns of 
various electricai devices made at their works 


A company is being formed to start an electric 
light plant at Closter, N. J. The projectors « 
template supplying light for Harrington Park, Nor 
wood, Closter, Cleveland-on-the-Hill and Tenafly. 

E. W. Bliss Company, Brooklyn, N. Y., have 
given notice that they have reduced the prices on 
their adjustable power presses Nos. 10, 12, 12), 18 
19 and 20. These presses are kept in stock, ready 
for immediate shipment. 

The Hunt Soap Manufacturing Company, of [n 
dianapolis, Ind., is making extensive improvements 
toits plant, putting in new boilers, vats, etc. The 
business of this establishment has increased four- 
fold in the last three years. 


Capitalists of Ellsworth, Me., organized a com- 
pany with a capital stock of $8,000, to manufacture 
a new kind of a spring bed. The officers are: E. 
H. Greely, president; A. W. King, secretary and 
treasurer; H. W. Eaton, of Bar Harbor, general 
manager. 

The entire business of the Standard Thread Com 
pany, of Newark, N. J., is to be transferred to 
Springfield, Mass.,and part of the machinery has 
already arrived there. The company is to be |o- 
cated in the Taylor & Tapley Manufacturing Com- 
pany’s block on Willow street. 

Work on another mill to contain about 40,000 
spindles will be begun at Fall River, Mass., as soon 
as the ground is fit for operations. The miil will be 
called No. 3, will be run in the interest of the 
American Print Company, which is owned prince) 
pally by Matthew C. D. Borden, of New York. 

Cooper Brothers, formerly of West Searsmont 
are building a veneer-mill at Newport, Me , 100 fect 
by 40, twostories in height. The engine and boiler 
room is 21 by 30 feet. Basswood for sleigh avd 
carriage work will be the main reliance, but later 
on it is proposed to cut veneers from birch and 
maple for other uses. 

The Hayden & Derby Manufacturing Co., No 
111 Liberty street, New York, inform us that their 
business in Metropolitan automatic and double 
tube injectors has been so far this year more than 
double what it was for the corresponding period 
last year, and that inquiries from all parts of the 
country, and from foreign countries, are nume! 
ous, 


The Lawn Swing Co., Fairfield, Me., commenced 
last week to manufacture swings for the next sea 
son’s supply. It is expected that it will take 20,000 
to supply the orders, as already they have on fil 
several orders to be filled in the early spring—one 
order for 800. It will be necessary to enlarge tlie 
factory to three times the present size, to meet t!i 
demand before another season comes around 
the present outlook can be depended upon. 

The Ashcroft Manufacturing Company, 11! 
Liberty street, New York, has issued a new work 
on the Tabor Improved Steam Engine Indicato! 
The work is quite complete, giving an illustrated ¢ 


scription of the instrument, and treating in a genera! 


manner the application of the indicator, what my 
be learned from the diagram, 
diagrams, ete , all made plain by a large num)e! 
of diagrams and other engravings. 
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working up the 


Tables of the 
properties of steam, areas of circles and various 
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thers are given. The work is furnished free to 
hose purchasing an indicator; the price to others 
sone dollar. 

4 St. Louis (Mo.) man has invented anew proc 
ss of steel manufacturing. The process, it is al- 
eged, either pigiron or steel caa be made direct 

ym the ore with a gas fuel, 
r pig-iron can be made for less than $10, and steel 

the billet for $12.50 a ton. It is statedthata 


mpany will soon be organized with a capital of | 


21.000 000 to build a plant in East St. Louis, to 
nanufacture pig-iron and steel by the new process. 
lhe Berlin Iron Bridge Company, of East Berlin, 
onn,. have secured the contract for the new 
uildings required by Wm. Cramp & Sons Ship 
ind Engine Building Company, Philadelphia, Pa. 


rhe Berlin Bridge Company have lately completed 


boiler shop for the Cramps, and now have a 
mntract for all the other buildings required to 
nlarge their plant. The new buildings will con- 


sist of a ship shed 60x100 feet, a blackboard 75x200 | 
shed &86x150 feet constructed | 


eet, and bending 
hroughout of iron; aiso have just completed a 
power station 38 feet wide by 112 feet long for the 


Roaring Fork Electric Light and Power Company, | 


it Aspen, Colo. 


The J. 
write us: 


A. Fay and Egan Co. (consolidated) 


enjoyed, in that they can select a machine of J. A. 
Fay & Co. make, or one of the Egan Company’s 
construction. Entire outfits can be had too as 
heretofore. The new J. A. Fay and Egan Com- 
pany, of Cincinnati, Ohio, U.S. A., propose desig- 
nating each plant formerly occupied by the old 


concerns as the Fay department and asthe Egan 
department, and both will be run by the same 


foremen and workmen as in the past. Each de- 
partment will continue to construct machinery 


from the same patterns and precisely of the same | 


type, but with improvements which will be added 
from time to time, thus keeping up the same 


standard of excellence which characterized the 
productions of the older establishments.”’ 


and the best Bessem- | 


“Users of wood working machinery | 
will always have the same opportunity as before | 
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| Machinists’ Supplies and Iron. 


New York, March 11, 1893. 

Iron—American Pig—We quote Stand: _ North- 
ern brands, No. 1 Foundry, $14.75 to $15.25: No. 2, 
$14 to $14.50; Gray Forge, $13 to $14. Southe rn 
brands of good quality are obtainable 
to $15 for No.1 Foundry; $13.75 to $14 for No. 
2; and $12.75 to $13 for Gray Forge. 

Antimony—The market is steady. 
X., 10%4c. to 10lKe.: Cookson’s, 
Hallett’s, 10c. to 10lgc., and U. S. 
10l6e. 

Copper—The market is weak and 
Lake Copper is quoted at 11.90c., 12¢. 
but in a large way 11.85¢c. would buy. 
light. Casting Copper is held at 11¢ 

Lead—The market 


We quote L. 


French Star, 


irregular. 


to 1144¢ 
is dull and easy. 


and at 3 95e. 


for March delivery by the car load. 
Lard Oil 


Prime City is quoted at $1.05 to $1.06. 

Spelter—March delivery 
127L6c. There is no business, and the 
are more or less nominal. 

Tin—The market is firm. 
held at 21.45¢.. with 21.30c. bid, and 
months are quoted all the way from 
21.90c. Very little business is done at 
rates, 
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under this head. Rate 80 cents a line for each inser- 
tion. About seven words make a line. 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to ous 
care will be forwarded. 


Wanted —Salesmen on commission, 
special line of mach’y. ‘ Kirk,’ 
Head draftsman for pains and 
works, wants change. X. Y., AM. 


MACHINIST. 


“% anted—Prac ~ al man to sell to mach. shops in 


. Y. & vicinity. Good com'n. Box 49, AM MAcu. 


“’ anted—Two die and cap filers. 
50, AMERICAN MACHINIST. 


Designer and draftsman, technical graduate, with 


shop exp., Box 24, Am. MAcu. 


Wanted—3 Ist class mach. pat’n makers for new 
shop. Munro, Spiro & Wendl r, Carthage, N. Y. 
Wanted 


plumbing brass work; apply to Ahrens & Ott Mfg. 
Co., Louisville, Ky. 


wants position. 





Send for circulars. 


BRADLEY 


other similar tool. 


Sesesesesesese 


& COMPANY, 
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Bradley Hammers. 


If you plate, draw, square, taper, swage, collar, spindle, or do any manner of die forging 
in iron or steel, a BRADLEY HAMMER will soon pay for itself, by what it will save over any 


Syracuse, N. Y. 














American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 


am SHELL 
E+ REAMERS 


JAMES A. TAYLOR & co. 


Nonpareil Ratchet Wrench. 


Th:se Wrenches are much more 
easily and reacily adjusted and con 
trolled than any others, can be made 
reversible instantly without removing 
from their work by throwing over the 
lever in slot of the handle. 

The Set of Combination Tools No. 1 
includes the wrench, two sockets, one 
for screw-driver, bit or reamer shank, 








| 









with wood handle for same, and 
one socket for drill shank and feed 
nut. The jaws on this wrench 
open from ;; to 1} inches. 

Send for Illustrated Circular and 
Price List. 


The Reystone Manufacturing Co., 
312 TERRACE, BUFFALO, N. Y. 
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SLIDING CALIPERS are the best Measuring In. 
strument made, give them a trial and be 
- convinced, Hardened Jaw 


graduated in 1-100th 
a Pod aC a) 





and 1-16th, warrant 





accurate. 
Vernier and Metric Measurement to Order. 


Prices are low and you cannot afford to be without one 
Ask your dealer for it, or send for circulars and prices t 


E. GC. SMITH, CocumsBia, Pa. 





Liverai inducements to Agents, 


at $14.75 


10léc. to 103%4c.; 


for ear loads, 
Business is 


Stock in 
second hand is held at 4c. for immediate delivery, 
is quoted at 4.25c. to 
quotations 
March delivery is 
the future 


21.50e to 
current 


** Situation and Help*’ Advertisements only inserted 


Copy should be 


to push a 
care of Am. Macu, 


general eng: 


Address Box 


A first-class wood pattern maker for 


Peg § and 1-64th. or 1 32d 


ed first-« ‘as and 





THE LEADER HACK SAW MACHINE 
Perfect 
Allignment 


Of Blade. 
Will 
eut 
STEELat an 
angle. 













Frame rises 
on return 
stroke, say- 
. Be FOR 
ing wear on 

blades. LIST. 


THE FRASSE COMPANY, 
90-94 Park Row, New York City. Near Brooklyn Bridge 


SEND 
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is made, 








THE MASON PUMP COVERNOR. 


steam pump what the ordinary ball governor is to 


rod of the pump and operates a balanced valve placed in 


same. By using the 
set or change your pump to any required speed, which 
will be maintained in spite 
As all the working parts of the governor are 
imme srsed in oil, the wear is reduced to a minimum. It 
is largely used On vacuum pumps, deep well pumps, water 


quiring an uniform strike. 
For large duplex pumping engines a special governor 


both piston rods, thus insuring perfect regulation for 
every portion of each revolution of the engine. 


MASON REGULATOR CO, Boston, Mass, U.S. A. 

















Mason Pump Governor is to the direct acting 
eam engine. It attachesdirectly to the piston 
pipe, thereby exactly weighing the amount 
» the needs of the pump, and economizing the 
Mason Governor, you can instantly 


of variation in load or steam 










8, ice machines, and all classes Of pumps re- 


fitted with double parts and connected with 








Wanted—A good mech. draftsman, one who ha® 
worked on printing press machinery pref’d: 
exp. and wages expt'd. Box 23, AM. MACHINIST. 

Wanted—First-class machinist, at good wages; 
steady employment; 
work. Address Box 34, 

Wanted—Position by 
draftsman 4 years’ exp. 
preferred, salary moderate. Box 45, Am 

Wanted—Pattern makers on heavy 
work. None but Ist class workmen of 
need apply. Farrel F'd’y & Mach. Co., Ansonia, Ct. 

Wanted—Foreman for machine shop for a ¢ ar 
works; must be under 40 vears of age. Address V. 
eare Lord & Thomas, Chicago, Il. 

Wanted— 
to 50 men: 
references. Address Energy, Am. 

Wanted—Ten machinists 
machine pattern maker immediately 
ufacturing Company, Amsterdam, 

Wanted— Machinery 


AMERICAN MACHINIST 
German graduate and 


MAcH 


MACHINIST 


ee 4 


men experienced in pump work preferred. 
Governor Co., Quiney, Ill 
Wanted—Foreman to take charge of shop manu 
facturing band hammers of all kinds, sledges, ete 
Must be wellupin all branches of the work an 
able to superintend. G. B., 


and as-t. manager or supt. Box 46, Am. Macn, 


in general machinery to work at Orange, N. 
Address by letter only, : 
references. Edison, Orange, N. J 


Wanted, immediately—Two 
dry and green sand work; 
planer machinists for shop building steam engines, 
Address Box 40, AMERICAN MACHINIST. 


state 


must be used to job shop An 


A permanent position 


machinery 
good habits 


Position as foremanof shop running 25 
well up on jig andinterchange methods; 


(bench hands) and one 
Inman Man- 


blacksmith that can use 


power hammer. Also man for heavy lathe, and 
several floor hands. Box 48, AM. MACHINIST. 
Wanted—Vise and planer hands, steady job, 


Gardner 


AMERICAN MACHINIST. 


Mechanical draftsman wanted, one experienced 
J. 


giving full experie nee and | 


good molders for 
also good lathe and | 
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Wanted immediately—A 1st class brass molder 
who can make models and light work. No other 
need apply. Best references required. Kirley’s 
Brass Foundry, Utica, N. Y. 
accurate and thorough mechanic, experi- 
enced in all branches, bas filled the positions of 
master tool maker, foreman and sup’t; is at pres- 
ent disengaged; best of refs. Box 38, AM. Macn. 

Machinist of considerable experience in promi 
nent city weaving factory 10 years foreman in 


present position, desires change about a Refs. 
Scotchman, care Carson, 73 W. 96 st., N. Y. City. 
Wanted-—Steady employment given to a good 


turret lathe hand in a large 
Must be a temperate man ‘of family and steady 
habits, and a good workman. Address L. B., care 
of AMERICAN MACHINIST. 

Wanted—One good draftsman and designer of 
steam engines and general work, must understand 
the steam engine thoroughly. State age. exp., 
habits and salary expected, and how soon you can 
come. Box 300, AM. MACHINIST, New York, 

We will pay 2 cents each for copies of the 
AMERICAN Macainist of December 4, 1886 issue: 
must be unsoiled and in good condition. AmMERI- 
CAN MACHINIST PUBLISHING CoMP.NY, 203 Broad- 
way, New York, 


Wanted—Foreman for machine shop manufac- 
turing wood-working machinery; must be a good 

;| mechanic, and well acquainted with modern ma- 
1 | Chine shop practice; state age experience, and 
salary expected. Address I., Box 26, AM. MACHINIST. 


W anted- -To corre spond with a competent and 
, | reliable young man who can take hold of the fore- 
manship of asmall and growing shop. and keep 
up his end so as to eventually merit a share in the 
business. Address Southern Illinois, care of AME- 
RICAN MACHINIST, 


Wanted—A foreman for machine shopin Western 
Pennsylvania manufacturing portable engine and 
gen. machine work; must be thoroughly up in 
modern machine shop practice and understand 
methods of producing work cheaply; give refer 
} ence, age and Salary expect’d. Box 39, Am. Macu, 


. pleasant Ohio town. 


Mech. engineer exp'd in laying out plans of 
mach’y, making estimates, and supt’g construc- 
tion of work, desires engagement as draftsmar 





Me 
fully 


ACKNEY *. 
AMMERS 


any other of its 
INVESTIGATION IS CONVINCING. 


THE HACKNEY HAMMER CO. 


20 Johnson St., 


et all requirements more 
and satisfactorily than 
competitors 


ESTIGATION IS NOT COSTLY. 


WRITE FOR CATALOGUE TO 


CLEVELAND, 0 








FROAW OLL CUP TO CYLINDER 


CHAPTER 1,—Classification of Locomotives—Train Resistance 
—Tractive Force —Weight of Engines. 

CHAPTER I1,.—Construction of Cylinders—Steam Pipes—Slide 
valves 

CHAPTER IIll.—Valve Gear—Construction of Links. 

CHAPTER 1V.—Construction of Pistons — Crosshead Slides— 
Stuffing-boxes. 

CHAPTER V.—Frames—A xle-boxes 

CHAPTER V1I.—Driving-axles—Driving-wheels ~ Counterbalance 

CuaptER VII.—Main Rods—Side Rods—Crank-pins. 

Cuarter VIII.-- Throttle-pipes — Throttle-valve gear — Safety- 
valves—W histhe—Pumps—Cheeks.! 

1 , “wy ¢ : le 
JOHN WILEY & SONS, Publishe 


« EVERY PART DESCRIBED IN 


MEYER, Esq. 


LOCOMOTI VE CON STRUCTION. 7 Behe al pode Me =. 


CHAPTER 1X.—Spring Gear, 


CHAPTER X.—Boilers—Grate Surface Heating Surface—Rivet- 
ed Joints—Extension Fronts, 

CHAPTER XI Ash-pans— Smoke-stacks—Exhaust-pipes, 

CuarTeR XII.—Sand-boxes—Bells—Pilots—Braces from Boiler to 
Frames. 

CuarpreR XIII.—Engine Trucks. 

CuapTeR XIV.—Oil-cups—Cocks—Injectors. 

CuapTeER XV.—Tenders. 


CuartEeR XVI =n seful Rules—Formulas and Data, 
CnuartErR XVII.- ompound Eng ines. 
4to, Cioth, 10: 30 Illustrations, - 


rs, - = NE Ww YORK. 


$10.00, 





FOR BENCH AND FLOOR USE, 8 SIZES AND STYLES, 
A new idea. A time saver. A tool to take the placs 
the devices in present use for balancing pulleys, armatures, 
utter heads and rotary parts of machinery in generai 
* ays are chilled and ground. Spirit leveis attached. Sue 
stantial, accurate, cheap. Send for circular 


N. P. BOW SHER, South Bead, Lad. 





A well established company manufactur 
ing gas and gasoline motors for 
marine and all other purposes, on a 
scale, is prepared to communicate with par 
ties in each of the large cities, outside of New 
York, to accept agencies for their motors. 
Responsible firms wishing to secure 


to standing and references. 


f Bowsher’s BALANCING 


~ 


-|WANTED. 


stationary, 
large 


terri- 
ory please address with full particulars as 


MOTOR, P. 0. Box 2920, New York City. 


Ls Flexible Metallic Fillet 
Ing “* For Fattern Makers. 8 Sizes. 
NG H. WHITE, 44 N. 4thSt, Phila, Pa. 
THE STANDARD REVOLUTIONS COUNTER 
A. B, PITKIN MACHINERY CO. 


Provioence, R. I. Boston, Mass. 









Send for Circular. 





Registers 2,000 
Revolutions 


BRASS-WORKING TOOLS, 


Patent Stop Motion. 











PATENT UNIVERSAL 


‘SCREW-CUTTING 


CENTRE, DEPTH, ANGLE 


ano TWIST DRILL GAGE 


J WYKE&CO E Bosron Mass 


MFR'S FINE MAGHINISTS TOOLS. 
SEND FOR LISTS 


CHAS CHURCHILL& CO;LTD,AGTS. 
2! CrossStT. FinsBury, ConDON Enc. 













BARDONS 
'& OLIVER 


| Cleveland, 





SCREW MACHINES. 





_ MACHINERY. 
‘. on at 





14S 


BETTS M 


Wi 





COMBININC EVERY 


BORING «» TURNING MILLS 


IMPROVEMENT. 


IZES FROM 5 TO 20 FEET. 


ACHINE COMPANY, 


LMINCTON, DEL. 








H. W. 
H. W. Johns’ Asbestos Millboard, Cheathings, 
Asbestos 





87 MAIDEN LANE, N., ¥,. 





H.W.JOHNS' “ 
iP 


Jersey City, Cricasco, 


ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 


Non-Conducting Coverings for Steam and Hot Water Pipcs, Boilers, etc. 
ASBESTOS BOILER CovERrRincs. 
JOHNS MANUFACTURING COMPANY, 


Building Felts, Fire-Proof Paints, 
Roofing, Etc. 


PHitacpeceHia, Boston, Attanta, Lonoon. 


Liquid Paints, 
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THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 








Wanted—Those in need of a first-class man as Light and fine machinery to order; Foot Lathe 
foreman boiler maker, one that can turn out first- | Catalogue for stamp. E. O. Chase, Newark, N. J. 
class work at lowest cost. Address Boilers, care] Engines, special and gen. mach’y designed; ideas 
AMERICAN MACHINIST. developed. A. W. Jacobi, 136 Liberty St., N. Y 

Machinist and draftsman (designer) 3% years in Best Bolt Header in the world for $50. Address 
this country, who is master of 4 languages, wishes | C. H. Baush & Sons, Holyoke, Mass. 
to represent or act as interpreter for one or sev- Wanted—To buy or rent a small machine shop 
eral concerns at the Columbian Exhibition; had a] and foundry; give full partic’s. Box 41, Am. Macu. 
similar position at the Paris Exposition of 1889; can . : ag ie i : 
give first-class American and foreign references. |, Speed lathes, 13” and 15” Swing. and carriages and 
Adaress L. E. F.. AMERICAN MACHINIST. slide rests, $50 each. 229, AMERICAN MACHINIST. 

: For sale, for want of use, Herreshoff improved 

Wanted—A competent, energetic foreman OF] water-tube boiler in perfect order, 5% feet by 54 
superintendent, to take charge of concern manu-]| feet by 6 feet, with usual fixtures; price low for 
facturing a general line of brass and iron steam] ¢ash. ‘W. H. Hoyt & Son, Box 765. South Norwalk, 
appliances. Must be a pusher; competent to] Gonn. i 


handle 150 men or more to best advantage; well up : , . 
in modern shop practice and the methods employed | _Wanted—Manufacturer for a_ specialty. The STEEL OF THE FINEST QUALITY MADE FOR 


for rapid work. State age, experience, and salary makers of a high class English gas engine bed om ~ <, 
expected. Box 44, AMERICAN MACHINIST. arrange with afirm of engineers having suitable A of DIES PUNCHES MILLING CUTTERS TAPS REAMERS 
; premises and plant to manufacture and sell in this ie) ; ; : ; ’ 
country. I. D. Humpicge, Box 136, Riverton, N.J. wer 
+} MISCELLANEOUS WANTS *&% Wanted—Agents well equipped to sell a well- P, AND OTHER FINE TOOLS REQUIRING GREAT ENDURANCE OF 
Advertisements will be inserted under this head at — Meee ee pM Mes pie accel oe Cc a CUTTING EDCES. 
35 cents per line, each insertion, Copy should de sent to p irties handling shatting can make advantageous aoe“ 
reach us not later than Saturday morning for the ensu- }  w.ongements e 30x 47 pi papaaass ie Mac eritiien: : 
ing week's issue, Answers addressed tg our caré will pa sic tare lech Te ee see re 
be forwarded. Wanted—To sell one of the most complete NDIEST PLATE MADE 
foundry and machine shop plants west of the 7h A NEW SCREW PLATE. THE HA 8 
‘heap 2 Mathes & pik "3. S.M. York. Clev’d,O [| Sissippi, located in the best town in the West; this 
- png nag . pl os . = : a vs ant is equipped with modern machinery and of THE FULL MOUNTED LICHTNINC. 
Best Steel Flue Scrapers. Kelley Co., Erte, Pa. | jarge capacity; originally established in 1867; rea- These Plates have a stock with each die. The dies are our 
celebrated Adjustable Lightning Dies. Each Stock 's of 


For Sale—Second-hand drill presses, engine lathes }] $0, wish to retire from business, R. L, Cofran, 











New Yorn 





























aners. Dietz, Gang & Co., Cincinnati, O. Topeka, Kan. correct length and weight to suit size of die. Several sizes 
pF alte in Ms of dies may be in uSe out of same set at sametime. SEND 
DE B F C D HAN MA | FOR CATALOGUE. Made by 
SIRABLE SECOND-HAND MACHINERY. WILEY & RUSSELL MFG. CO., 
P E Ni O Vv A L CREENFIELD, MASS., U. S. A. 
PLANERS., 
1 40 in. x 836in. x 10 ft. New Haven. Al condition 
1 37 in. x 40 in, x 9 ft. Enterprise Machine Co. Good order MI AY > st to 66 j 5) 
1 28 in. x 28in.x7ft. New Haven. Good order 
1 & in. x 24 in. x 6 ft. Pease. Good order a 
1 15in. x bin. x3 ft. Wilkinson. Good order a =i E e 
ee nn ne rere sendin! 14 DEY j r SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 
LATHES, ec lose low prices previous to SOLE REPRESENTATIVES IN THE UNITED STATES, 
1 Minx 12t.Cady Engine Tathe.” | Good onder We : ill “9 eout at ah ; siti B. M. JONES « CO., 
2 , raised to 28 inches, by 8 ft. Cady Engine Lathe. ’ » ’ 
aise > che g Mpa gia ime of our remova eto £ BOSTON: {1 & 13 Oliver St. NEW YORK: 143 Liberty St. 
2 14in. x6 ft. Hendey, Rise and Fall Rest. Good as new 
1 17 in. x 6 ft. Fitchburg, Compound Kest. Al condition 
1 l4in. x6 ft. New Haven, Rise and Fall Rest, and roam ya i - . SEBAS ] IAN LA : HE C0 
Good order 
2 26 in. x 25 ft. Pond Lathes, Compo 1 Rest. Good orde YT se wit . ' se — 
in. x 25 ‘on ithe mpounc Pe dasa yobs Engine ee ae “4 Fe ay py tlhe Price peste r 
‘ ‘  94in.x 8 ft. Hol. Spin 1% in. Good. ' " 7 
MISCELLANEOUS, sg ink St. Cpd, Rest and Cross Feed, vi 117 & 119 Culvert St., Cincinnati, 0. 
1 No. 3 Pratt & Whitney Plain Screw Machine. Good as new ‘ bis = in.x18 - ae i, a one — Good. ; ’ 
yn & Sharpe Surface Grinder. conditio $s Sin.x 8 ft. Complete New Haven, ‘ 
i No.3 Windsor Turret a Wire Feed, and en as -* 16 ies 6 ft. ve Fitchburg, a g { 5 2 Manufacturers of Foot and Power 
Automatic Chuck. Good as new Res ie Id in.x 6 ft. bi . 0 = : 
1 by Ae amen 8 ane —. 7 —— Planer 20 (ier > i hit ¥y - * : 
1 2 : endey Friction Shaper. Al condition . 22 in. a ood & Light. 1 : 
2 92-inch Gould & Eberhardt Goat Cutters, Good as new 24in.xd4 ft. with Chuck New Haven A Modern / esign, E AND SPEED LATHES 
1 Merritt Heavy Rack-Geared ilting Machine, Al condiiion , os oe ae ches eo Used 1 " - Valuable Features, ‘ 
1 No. 4 Six-Spindle Gs Drill Press. Good as ne Shaper 13 in. Crank—heavy pattern. Joo E ji 
1 iS ine eae Loane & Davis Plain T urret Lathe. Al eodition y el UB Aiea | —— oe i For General Machine and Jobbing Shop, 
. 5in. Friction Hendey. dé . 
. . s 20 in. Crank, € a weight d power. 
Write for List of 500 New and Second-hand | siciter sin, Mourn Sty te, Auto. Feeds u Electrical and Experimental Work. 
Tools in Stock. Upright Drill, 30 in, Extra power, Bk. gears, Auto. fil, : 
Lever fd, and reverse for tapping Al 
PI 55 ttl tet Riga Good, DEALERS IN MACHINISTS TOOLS AND SUPPLIES. 
A 





THE GARVIN MACHINE COMPANY, | hore & Sharpe Vertical Ture Machine. plete. ’ Ww 
CANAL AND LAIGHT STs. NEw YORK a mig ed a tenae +g nah hye FITCH BU RG MA 5 


Tools, Al 
Bolt Cutter, 114 in. full sets dies and taps, 


Punch Presses, Standard Sizes and Styles MANUFACTURERS OF 


SECOND-HAND AND NEW MACHINERY Boiler Bending Rolls, 8 ft. 2 in. Improved Style with 


62in.x6lin.x9 ft. Planer 2 Heads, ** Hinged” housing. Good as new. A 
54in. x42 in x2446 ft. do 2 do 

42in.x42in.xl6ft. do 1 do J J M cCA 8 E 

30 in. x30 in. xs ft. do 1 Head, “ o 9 

26 in. x2 -x7 ft. 1 1d ¢ 
26in,.x%4tin.x7 ft do do suceuenen eo 


2in.x24in.xd ft. do 1 do 





THE CELEBRATED 


ENGINE LATHE | 


METAL-WORKING MACHINES, 








22in.x2l in.x5 ft. do 1 do E. P; BULLARD’S 68 Cortlandt Street, AND OTHER 










































15 in.x3 ft. Planer New Haven. = . — = 
80 in. x18 ft. Engine Lathe Geared Face Plate. N.Y, Mach’y Warerooms NEW YORK . S NE 
60 in.x45 ft. Double Engine Lathe Tv. ‘ . Horizontal Boring and Drilling 
B2in x35 ft. Eeotae Lathe Horizontal Boring Machine, one end. SEND FOR Machine. FITCHBURC, 
S0in. x28 ft. *ond Machine Tool Co Shafting Lathe. x = = - —— ; 
32 in.x26 ft. D. W. Pond Engine Lathe. a CATALOCUE E. MASS. k 
S2in.xl2, 14, 16, 18 ft. Bed. New Engine Lathe. é 
28 in.x22 ft. Engine Lathe, cheap. FE 
25in.x12, 16, 20 and 24 ft. Bed. New do do MOFFET PORTABLE DRILL 7 T Ls a M N A U L L &. 
21 in.x10, 12 ft. Bed. feng 8° do 5 i] Cc : 
20in.x7\¢ &8 ft. do xX anc do ) } \ 
Isin:x G7&Stt. do News do do do FOR UNSURPASSED Weighs 42 Ibe, and | Ff e 
7in.x 8 ft. do ( do lo rilis from ) me ig 
16in.x 6 & 8 ft. do do do do do TOOLS ALL KINDS IN STOCK. ASA 16 Mo engh Beng 7P . = UNIVERSAL RADIAL é 
Minxeasm = dogo do dodo ¢ | Masutactory, SEEFPIELD, ENG, eter. Pays : 
Cae Axle Lathe, Bement. | Dr iving Wheel Lathe 88 in. , DRILLS, Chief Am. Office, 91 JOHN ST., N.Y. REAM ER 8 saaaeremnans \ 
5, 16, 18, 25in. Crank Shapers. Vheel Quartering Mach., i = 
20; 24’ 96" & 30 in. Geared Shapers.. mnieniied DIES, &¢, WM. JESSOP & SONS, LD. — Runs with Steam Ba 
20, 22, 24, 28, 30 & 36 in Drills, No. O Turret Lathe, b] Established a century ago. —OR— a 
Bolt Cuttera. Am. Tool and Mach. Co, Will work in * ed 
8 and 13 in. Stroke Slotters. 24 in. Swing, 8 ft, Bed. Compressed Alr z 
Lot of Lincoln Pattern Millers. any position bd Patented. d 


2 Spindle Drills. Garvin. 

No. 75 Blisa Press Geared. 

Boiler Head Flanging Mach. ©’Brien’s Gear Molding Mach. 
1100 and 3000 Ib, Bement Steam Hammer, 

100 and 150 Ib, Steam Hammer. \ SEND FOR 
40 H. P. Vert. Engine. N. Y.8. 8. P. Co, { MARCH List, 
ILin.xt8in. Hor. Engine. Al Order 

12 in.x24in., }4in.x36 in. and 16 in.x42 in. Corliss Engines, 


GEO. PLACE MACHINE CO., 3 
120 BROADWAY, NEW YORK.| __— 


BEST THING OUT. 


Write for circulars to 


McNAULL 
Mach. & Fay Co, 


RONCEVERTE, 
WwW . VA. 








J.G. TIMOLAT, 
59 S. Fifth Ave., 


Send for Circular, fecha oy 
HUGO BILGRAM, 


440 N. 12th St., Phila., Pa. 
Maker of all kinds of j 


MACHINERY.) = fer roving 











INTo, 1 ; On Wooc 


SOFT GRAY IRON CASTINGS. | TeCPR SIME: Ovren sens 


From % oz. to 1000 Ibs. Smal! Castingsa PRICE OF MACHINE, ~ ~ $100.00 


- 
Specialty. Light machinery wanted to build, | “mber, Bolts, Track Iron for overhead frame, 11.50 
Send for Illustrated Circular, giving full details. 

















trade-marks 











oO NTA R 10 IR oO N WO R KS 333 E. 56rn Sr. —N — — a alien on flat or round 
CANANDAIGUA. N. Y. ’ T. SHRIVER & C » NEW bh if \N cecal cae niiacina ae surfaces. 
Experimental Work of every Description, nea Cutlery 


Pistol, 
ENGINE CASTINGS.| —PSt0/ | 


1-8 to 6 H. P. Horizontal and 


POWER OR HAND PLANER Mechanical and Electrical. Contractors for the 
» | Manufacture of specialties, or can furnish com- 


lete plants for their manufacture. Make Dies, Mari Wrench, and m 3 
FOR MODEL MAKERS, EXPERIMENTAL WORK, &c. Special Tools, Gauges, Drawings, Patterns, Models. Herine § 60 Light iS C > any 
; ; Inventions perfected. Estimates furnished. Cor- Fan, Sewing Machine and CERO? HITE. 
“= the — : a ae ee bs re ‘oa resvondence solicited. Boos Motors. thes ete 200 in use. 
aners, and 1s Capable olng the Best and Finest Wor. ¢ n 3} with instructions or finishe 
pable of Doing es Send for Circular of our eat yi ey oa machines.” Our. $25.00 a up. inte 
© . , NG r \ | e* hd 
BRADY M F G. C0. BROOKLYN, N. Y. runs 30 gal. of solution, Send a ree. 


stamp for Catalogue. DWIGHT SLATE MACHINE CO., 


PALMER BROS., Mianus, Conn. HARTFORD, CONN. 


RIDGEPORT Macnine Toot Worns | 


BUILTIN 3 SIZES, 2,4 AND 6 SPINDLE, BY 


WEBSTER & PERKS TOOL CO. ; 


0 <i, 
WEBSTER 6 PERKS Toot Co. | © F PBullard Ps! “BridgeporG Conn 














New Automatic 
Solid Die 


BOLT 


THREADING 


AND 


TAPPING 


=" MACHINE. 


WE WILL GUARANTEE THIS MACHINE TO 
do accurate BOLT THREADING more rapidly than any other 
machine made 

Changes from one size toanother can be madein one minute 
No complicated head to get out of order. 








ait, 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 









3000 
VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 





“BERLIN IRON BRIDGE CO, 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 
FRANK L. WILCOX, Treasurer. 


Builders of 
































Engineers, Architects and 


Zz = 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 





‘ssulpling 




















pue soSpiug 1903S pue u0l} 


The above hostration is taken direct from a photograph, and shows the construction of an Iron Roof 
designed and built by us to cover the Boiler House of The Russia Cement Co., at Gloucester, 
Mass. The side walls are of brick, and the roof is built entirely of iron, so that the 

danger from fire is entirely eliminated. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 


These Soom are for sale by CHAS. CHURCHILL 
t’d, 21 Cross St., London, England. 


REDUCED PRICES oF LECOUNT’ 





& CO., 


$ STRAIGHT TAIL poe. 

3 No. INCH. PRICE. No. INCH. PRICE: 
gs 1 ie %4 $0.60 10 .. 214 $1.35 
os ee: 70 11 26 1.45 
— ™ 8 1 _ 70 12....3 1.60 
= = o> 4....1% RO 13 344 1.40 
2a 5b 144 80 14 4 .. 2.10 
Soh, 6....196 ... .6 15 ile 3% 
i cee as 16 ...5 eS 
2s "Oa 17....54% 410 
a Oe ft) 2 ee 18 6 5.00 
& 1Set to2in. 7.80 Full Set, 31 


C. W. LeCOUNT, South Nor walk, pie 


















Thousands 


machinery. 


The EVANS FRICTION CONES, 


of Sets of VARIABLE SPEED 
CONE PULLEYS in operation driving all kinds of 
For information send for Cat logue, Address 


EVANS FRICTION CONE CO., 


95 Water Street, BOSTON, MASS, 








VANDERBEEK’S 
TRADE MARK. 


wa 


MILLING MACHINE. 
FIVE STYLES 
THE STATES MACHINE Co., 
HARTFORD, CONN. 








STARRETT’S 


FINE 
) TOOLS 


Warranted Accurate—Best in 
Workmanship— Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 





» & STARRETT, 

Athol, Mass., U.S. A, 

Lonpon AGrents: Chas. Churchill & Co., Ltd., 
21 Cross St., Finsbury, E. C. 





Looce & supteyY ENGINE DET AIL 


MACHINE TOOL CO., 





(80 inches); 
over Movement; 
Turning Full Swing. 


Dash Pots, Cylinder Heads, 
Vacuum Pots, Valve Bonnets, 
Plungers, Caps, Etc., Etc. 


Flanges, Cylinders, 
Piston Heads, Etc 
Piston Rings, 7 


Manufactured on our ‘‘ENGINE DETAIL MACHINE” at a greatly reduced cost. 


This machine has three times the power of an ENGINE LATHE of same Swing 
has great Stiffness, has Hollow Spindle, Turret has Power Feed and Set- 
Cross Carriage has Power Feed to the Center, Extra Tool Post for 
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BUFFALO BLOWERS. 
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> Boise RAK SAG LEIS 4 SGIA EGRESS, Mennonites Le GEEKS PIET LLG a7 





BUFFALO FORGE Co. BUFFALO, N. Y- 





HE AERATED FUEL COMPANY’S SYSTE 


G.ves the best oil fire. Does not increase insurance. 200 plants in use, for 50 varieties of work. Forging and Tempering a Specialty. Send for Catalogue to 


W.S. COLLINS, 45 and 46 Drexel B’Ild’g, New York. GILBERT & BARKER MFG. CO., General Agents fur the U.S., SPRINGFIELD, MASS, 





THE “DODGE INDEPENDENCE” 


WOOD SPLIT PULLEY 


LEADS ALL OTHERS. 
Combines LIGHTNESS with GREAT STRENGTH, 
CHEAPNESS and GREATEST EFFICIENCY. 
Can be put on without 
disturbing the shaft and 
with the bushings will fit 
various sizes of shafts 6’ to 

60’’ diameter in stock. 


COOKE & CO., 


MACHINERY & SUPPLIES. 
168 & 165 W ashington St., New York, 


HEADQUARTERS oR 
Edison Hangers, Williams Leather Belting, &. 
Mention AMERICAN MACHINIS®. 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut 8St., Philadelphia. 
(Our New and Revised Catalogue of Practical and Scien- 
tific Books, 88 pages, 8vo.,and our other Catak gues and Cir 
culars, the whole cove ring ¢ every branch of Science applied 

re 


to the "arts, sent free and € Of postage to any one in any 
part of the world who will furateh his address. 


fae FOX rate UNIVERSAL TRIMMER. 


Over 6000 in use 








= Ly > ea 7) 


ste a, A a 


ORICINAL 
a3A0u"udWMI 


Saves Time, Saves Money. Three Sizes, Four 
styles, from New Patterns. No Pattern Room Com- 
olete without Them. Send for Catalogue. 

Beware of Imitations, we will prosecute all Infringements. 

THE FOX MACHINE Co.,* 
$25 North Front St., Grand Rapids, Mich. 


Pe ee eee 
ALUMINUM! s 
THE COWLES ELECTRIC SMELTING & ¢ 
ALUMINUM COMPANY, == 
Lockport, - New York, 
oer re as ey eel an fnpete, Siehs, 


rates. 
Aluminum Bronze, Aluminum Brass, 
Siiver Bronze, Silicon Bronze 
and Manganese Bronze. 
0% 62 ODO @e O82 OBS @=@ G @ ‘ 

















= ee ontedl 
A. R. KING MFG. CO. 


ERIE, (ith & (2th Sts., 
JERSEY CITY,N. J. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 








WORTHINCTON 
CONDENSERS. 


ACCRECATINC IN CAPACITY 


276,320 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 
NEW YORK, 
BOSTON, PHILADELPHIA, CHICAGO, 









ST. LOUIS, DENVER. 
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Established in 1874. Corner Lake & Kirtland Sts., Cleveland, 0 


CLEVELAND TWIST DRILL CO. 207 e sic sre tonaon. Eng. 





a AUTOMATIC FEED PUMPS AND RECEIVERS 


; eee H For returning hot condensed water to boiler. 
i STEAM PUMPS FOR ALL DUTIES. 


chy THE BUFFALO STEAM PUMP CO.., 


WORKS, hy ag eo ts 





76 JOHN STREET, N. 
BRANCH OFFICES {38-87 CLINTON eTrenT.< CHICAGO, ILLS. 





GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. S. A. 


E MANUFACTURERS oF 


GRAHAM’S GROOVED “SHANK TWIST DRILLS AND CHUCKS. 








Endorsed by Practical Mechanics Everywhere. Send for Catalogue. 


NO KEYS. NO KEY- SEATING. NO SLIPPING. STUART’S PATENT 
— Compression Wedge Coupling. 


SENT ON TRIAL. 

Can be attached or removed in a few s¢ 
injury to shaft or coupling. 

SIMPLEST and BEST in MARKET, 
Also the Cheapest. 

yunts and illustrated Price List of 20 sizes. 








sconds without 


Send for disec 


R, J. STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER. 


This valuable series of 106 articiee 
having been concluded, copies of the 
American Machinist containing 
tnem will be sent by mail to any address 
in the U.S., Canada or Mexico, for A Bhi 
or single copies, 5 cts. each, postpai 








Order now before our stock 
of papers is exhausted. 


RACTICAL 
DRAWING.” 


By J.G. A. MEYER. 


This valuable series of 93 articles 
faving been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U.S., Canada or Mexico, now jane 
or single copies, 5 cts. each, postpaid. 


— THE a. Bi TAYLOR {S35 


Sole Manufacturers 
@ 


PIPE AND NUT WRENCH. 


Y) ! J.k). TAYLOR P 
o 





ADDRESS: 


American Machinist, 
203 BROADWAY, 
NEW YORK. 




















HERMANN BOKER & CO., SOLE AGENTS, 
101 and 103 2 Street, New York 


THe VERNON COUNTING REGISTER. 


Positive Motion,Steel 
Gearing, Brass Wheels. 

Absolutely Accurate 
at High Speed. 


For Counting Strokes 





Send for Circular. 





STANDARD 


SHEARING 


UJ. S. 












PUNCHES 


For all kinds of Riveted Work. 
RICHARDS, Providence, R. I. 


of Engines, Pumps 
Speed of Shafting and | 
Automatic Machines, 
Registering Fares | 
Turnstiles, etc., etc. 


THE DAVIDS MACHINE WORKS, 


MANUFACTURERS AND SOLE AGENTS 
Orrices: 129 WORTH ST., NEW YORK. 





i. P. 


New Illustrated Circular. 








DIXON, 
ILL. 


THE MILLER STEAM PUMP CoO., 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPEGIALTY. 

NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Cass. 

Discounts and Terms on Application. 


THe Davioson STEAM PUMPS AND PUMPING ENGINES. 
“a BEST MADE  aithit 


SITUATIONS 
Manufactured by 


: M. T. DAVIDSON. 
PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


. 77 LIBERTY STREET, NEW YORK. 
spines wis Ohne owe BRANCH OFFICES: ©) GLiViR STREET, BOSTON. 


~ PRUES “LITTLE GIANT’ 


Non-Lifting or Lifting, for Stationary, Marine — 
and Portable Boilers. Have stood the severest E 
tests for years,and are the best, most reliable = 
and easiest operated Injectors in market. 


Send for our New 1892 Catalogue, containing also useful R 
general information on the attaching and using of Injectors. 


RUE MFG, CO., 118 N. 9th Street, Philadelphia, Pa. S 
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FROM 1-4 TO 15,000 LBS. WEIGHT. 
True to peteere. sound, solid, free from blow-holes and of great 
strengt 
Stronger and more durable than iron forgingsin any position or 
for any service whatever 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 


q now running prove this. 
Crossheads, Rockers, Piston-Heads, etc., for Locomotives 
STEEL CASTINGS of eve ry description. 
Send for Circulars and prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 





Also, 





MECHANICA 





need know how to read and write. 
FREE Circular to 


DRAWING TAUGHT BY MAIL 


Mecuanics, Mining, Prospecting, Arithmetic, ete. 
DIP LOMAS Awarded. 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 


To begin, students only 
Low Prices. Send for 
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A émactie al Little Book, 
| ae :* W TO MAKEA th. p. 


5 c ~ EUFFELEESSER © CENTS: MOTOR © R DYNAMO.” 
K Co fi|| seamps f scare ELECTRICAL REVIEW, 
Accepted, 13 Park Row, N.Y. 





Manufacturers of 
Drawing Materials, 
Surveying Instru- | | 
ments, &c. ? 
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NEW YORK 
AND CHICAGO. 
w 
| / 
' 


i py _ Sold at all Machinists’ 
s 


HOW 10 COMPUTE THE HORSE POWER OF A STEAM ENGINE, upply Stores. 





Use the Average Steam Pressure and H I 
cator, which give it at one £ y any ( tha ag Pen dra We R. ALMOND, 
(ee te KEUFFE iL, & ae ISSER CO., New York, 838 & 85 Washington be. 
c cago 
Instruments.” rawing Materials and Surveying Brook. ry, N. ¥. 





BLAKE & JOHNSON, 


WATERBURY, CONN. 


2 Bul of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


rae 


sa prices tor either machine or the goods, whichever may be desired. 


>~ Bicycle and Labor Saving Machinery a Specialty. 
E.W. BLISS > 


1 ADAMS ST., BROOKLYN, N.Y. 


Western Office, 
Presses, / 


14 N. CANAL ST., 
CHICAGO, 
Pun lies, / 
{)r ) 


Hamers 


For making articles from the coil, of either round, half round, flat, or square wire, 
similar in shape to those shown in the cut here with. Also similar articles made to 
order. 

- Send samples of articles required, and mention quantity wanted, that we may 


















Shears, 
ies and 
pecial 


‘SyIOM DUL 29y0 





*Wd ‘WIH@’140V IIHa 
‘$339.136 159114 DULY ptz 


THE HENDERSON MACHINE TOOL 60. 


MANUFACTURERS OF 


Sheet Metal Presses, Shears, Tools, Etc. 


Machinists’ Shapers, Milling Machines 


AND SPECIAL MACHINES. 


Correspondence solicited. 


Owing to : 
Our Improved Fa- Mat hinery, 
cilities for Manufacture we . 

Offer Our Nos. 10,12,1244, 18,19 & 20 Presses 


AT REDUCED PRICES. 


THESTILES & PARKER PRESSCO. 









Almond Drill Chuck || 





DO YOUR W, e. YOUNG M’F’G C0.,°°o" 
TAPPING | FootLathes, Engine Lathes, 
Leland Tapping Attachment) _ “"“—— eee 


BUILT BY 


HAMPDEN TOOL CO., 


HOLYOKE, MASS. 
}PRICES REDUCED. 


DOES NOT BREAK TAPS 


MASc INE RY 
For eine and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
| RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
t Manufacturer, 


1S. W. GOODYEAR, Waterbury, Gt. 


SEND FOR CATALOGUE. 


(MMRRBSTER MACHINE SCREW CO. 


bd Ech MF ' . | N 


‘ 4 CASO NN- 
MINER®, 24 cO 
NUTS 


OUR CLAIMS: 

Made from best Stock, 

Practically true to Gauge. 

Perfect Hexagon for close-fit- 
ting Wrenches. 

Uniformity of Thread. 
PROMPT SHIPMENTS. 
LOW PRICE. 
Write for Prices,Etc., to 


Can be operated by any one. Requires no 
adjustment from one size of tap to another. 
Is free from all adjustable frictions, &c., that 
require scientific treatment continually. 


Send for Circular. 





















aaatnerure rs of Set, Cap & 
Machine Screws, Studs, etc. 


Root’s Forse Blast Rotary Blower, 


FOR 


FOUNDRIES, SMITH SHOPS, PNEUMATIC 
BES, VENTILATION, E 


i & 


SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED. 


Best Mechanical Construction. 


P.H. & F. M. ROOTS, Manufacturers, 


CONNERSVILLE, IND. 


TRUMP BRM AARNE anu aati Te ous 


Wilmington, Delaware, U.S. A. Washington St. 
For Sale by CHAS. CHURCHILL & CO., Ltd., | COOKE & CO., Selling Agts., New york. 


21 Cross §t., Finsbury, London, England. | In Writing Please Mention This Paper. 











FINISHED 
HEXAGON 
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|ILOW WATER ALARM 


Protect your Boilers 
and your Lives. , 


Burn less coal, and 
have the satisfaction of 
feeling safe, by using 


> ASHLEY’S ALARM. 


It will prove a good 
> investment. 


> Ashley Engineering Co, 


136 Liberty Street, 
New Yor« City. 
Agents wanted in every State. 


COCHRANE 


SEPARATOR 


The Best Apparatus on the 
Market for 


OBTAINING Dry STEAM 
AND REMOVING 


SF WATER, OIL, CREASE 
And Other Impurities from 
Exhaust Steam. 


30 DAYS TRIAL. 


Efficiency Guaranteed. 
Send fer Cirenlar and Price List, 


Harrison Safety Boiler W'ks, 


Germantown Junction, Phila., Pa. 


THOS. H. DALLETT & 6O., 


York St. & Sedgley Ave., Philadelphia, 
Mannfacturers of 

Portable Drills, Hand Drills, Boiler a3 

Shell Drills, Light Drill Presses. %& 


ELECTRIG MOTORS, it" siti (@ 
’ 


Machine Tools, Cranes, Elevators, Pumps, 
Presses and other machinery. 


ELECTRIC GENERATORS tations 


Complete Power Plants. 


The ONEIDA MFG, CHUCK CO, 


ONEIDA, N. Y., U.S.A 


MANUFACTURERS OF 


LATHE AND DRILL CHUCKS. 


THE MONARCH CHUCK has the quickest reversing jaws 
ever invented. Single piece of metal in body. Patent V hole in nut 
pulls jaw close to face of chuck when gripping. Most durable and 
convenient chuck in the market. Write for Catalogue. 


NORTON EMERY WHEEL C1, 


WORCESTER, MASS. 
Send for Illustrated Catalogue. 
CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOCUE. 
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2343 & 2345 
Callowhill St., 


MARIS AND BEEKLEY, !7 !i8!) <itiwti’s:, 
HIGH SPEED POWER 














“I TRAVELING CRANES. 


DRIVEN BY ROPE OR ELECTRIC 
MOTOR. 


MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts. 

PHILADELPHIA, PA 


THE ERIE KEY-SEATING MACHINE. 


Send for Cirenlars 
and References. 











ei 









MANUFACTURED BY 
M9 © THE BURTON MACHINE Co., 

. 302 Peach Shey 
om ) The cut represents 
= our Stationary and 
a =~) Portable Key - Seat- 
° ing Machine, which 
= = fully meets all the 
ae machine shop, “They are furnished 
PRICES ON ~~ = =~ a two or three Arbors as 
APPLICATION. + A de rhe re eens ae of Key-seat 
~~ _= 1 15-16 inct Arbor work 
-] = in all bor from 1 15-1¢ 
THE HORNER 4 s inches to in liameter 

i 


2 7-16 inches Arbor works in all bores 
ches diameter, and cuts seats 
res Arbor — in all bore 


MACHINE CO., 











faction universal 


INSTRUCTIVE. 


Our new pamphlet on lubricating b 
—_ of Pure Flake Graphite. Tors 


The National 

Pipe Bending 

Co. 
s2 River St. 
New Haven, (t. 


Send fora 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 





HOLYOKE, g ote Gh eee 
MASS. ery bn i in 4 _ ~ 1" Po poet p on “3p hine it 
can be detached from stand and used as px table machine, 
é 
é == The National § 
¢ = Feed-Water 
¢ Heater 
A brass coil Heater 
¢ cae sae 
r Fahrenheit 
0,000 H. P. sold. 
INTERESTING, ¢ Prices low Satis 
‘ 
¢ 
* 
‘ 
‘ 





OO00000000000000 








Wests Chue to, rm Oa Stam Bogie Foy tu Dia tl, CA 


’ nder Westcott’s Patent, 





Manufacturers of all kinds of 


oi 
*Doubie Grip.”| 


_ le apacity Little Giaat Improved & * 
LATHE Extra Strong Screws 





AND No. ph nied Holding Drills. 
co 1% inch. a Oto Minch. 
0 2% - 0 to . : 
DRILL |: a ot is 
j 2 3% Otol ae 
2% 4 he 0 to Lin, ex. strong. 
3 6 : 0 to 1% inch, 
1 6% * Oto 2 “ 
g | 5 | 3% to 25% 


SEND FOR ILLUSTRATED CATALOGUE. 


IMPROVED INDEPENDENT CHUCK 


TAaWASE REV ERSlEeLe. 
MADE IN TWENTY-TWO SIZES, FROM 4 INCH TO 42 INCH INCLUSIVE. 


STRONC, DURABLE, ACCURATE.AND CHEAP. 


HEAVIER THAN ANY OTHER CHUCK MADE, 
Send for 60-page Catalogue description of all classes of Chucks. 


THE E. HORTON & SON CO., Windsor Locks, Conn., U.S.A, 


OR, CHAS. CHURCHILL & CO. LTD., 21 CROSS ST., FINSBURY, LONDON, ENGLAND, 


NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch. 
in stock three sizes—8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO. 


HARTFORD, CONN, 
LATHE AND DRILL CHUCKS. 


Buyers should note quality firs 
and then price. We have made im 
provements which greatly increase 
the durability and accuracy of our 
tools. Please investigate our claims. 
We carry a large variety in stock, 
and design chucks an chucking 
tools for special purposes. Have 
you read our late catalogue! 








We now carry 








pone INDPT. 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A, 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 


PEQ DRILL. 





1884 PAT. 





~ SKINNER 


CHUCKS 


Independent, Universal and Com- 
= bination LATHE CHUCKS, 
y ——Also, DRILL CHUCKS.— 


. SKINNER CHU le 
Send - CATALOGUE. NEW BRITAIN, ps Mae ‘ 


seed NEW REVERSIBLE JAWS 
(DOVETAILED). 


New Catalogue Now Ready. 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1849. NEW HAVEN, CONN. 


POSITIVE DRIVING DRILL GHUGK. Jordan Planer Chu 


etn : : SEND FOR CIRCULAR. 
as the Holding eye 

Power of Taper Socket wedi —¥ Cc. WwW. JORDAN, 
together with all the 4 Wayne St. 
advantages of the com WORCESTER, MASS, 


mon Friction Chuck. 
The NATIONAL. 


Write for Illustrated 
Price List and Discounts 

eo PENDENT’, 
UNIVERSAL, 


NS il y 
a =S to ‘ 
THE PRATT CHUCK CoO., 
Clayville, N. Y.. U. 8. A. COMBINATION. 


Strongest. Easiest tochange. Best finish, Reversible 
Jaws (patented) giving Be hanges inc luding every possible 
SA’ 


IF YOU BUILD MACHINERY desired position. NEV rALOGUE, illustrated, sent 


free. L Prey 1 As og P rompt shipme nt. Address 
WM. WHITHOCK, MANUFACTURER, 
132d Street and Park Ave., New York City. 


KEYING. _[HEASHELL FLUE WELDE 


WILL SAVE YOU 
in superior manner, the 


From 50 to 75 per Cent. | werd being 


On the Cost of your Keying. perfectly 
SEND FOR CIRCULAR. smooth in- 


THE WOODRUFF MFG. CO., {side ana 


HARTFORD, CONN. out. Welds 


200 loco- 
GIANT KEY SEATER. | motive flues per 
Rack-Culting Attachment 


Key-me aking Machines day. 
VALLEY MACHINE CO. ’ » ® 
‘ Send for circular 


SAGINAW, MICH 

































The Falls Rivet & Machine 
Co., of Cuyahoga Falls, v., HERI 
have a Key Seater made by 
another firm say the Giant 
is the best Key Seater on the g BERNER 
market. The Marinette lron ; 
Works at West Duluth, expe “<r 
rienced with other Key Se at 4 





Indianapolis, Ind.. 


a i eae 


ers, say the Giant is superiol 
in every respect. L. A. 
Brightman, Pres. Brightman 
Machine Co., Cleveland, 
Ohio, says he is personally 
= familiar with the principal 
Key Seaters, and that the a 
Giant leads the 2m all. 

LONDON AGENTS: Charles Churchill & Cc o., Limited, 

21 Cross st., Finsbury, E.C 


HYORAULIG MACHINERY 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINCS, 
PACKINCS, 
ACCUMULATORS. 


~ Watson & Stillman, Mfrs. 


Double anew Hand 204, 206, 208 & 210 E. 43d St., New York. Wheel Governing Valve 
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PUTNAM ‘MACHINE Co., 


Builders of the Modern 


NEW PUTNAM GAP 
ENGINE LATHES 


up to 58” swing. 
Putnam 
Standard Lathes. 
Putnam Patern ALL WiTH NEW MODERN 
Makers Lathes, | IMPROVEMENTS. 


CHAS. CHURCHILL & CO., 120d, Agents, 21 Cross St., Finsbury, London, E. C., England. 


FITCHBURC, 
MASS., U. S, A. 
~ |Putnam New Semi- 
| Standard Lathes, 
) | Putnam New 4 Die 
Bolt Cutter. 
Putnam Car 
| Wheel Borer. 
| Putnam 
Railroad Crane. 














Send for Catalogue. 
operation requiring high, even and controllable 
temperature. 


No. SO NASSAU ST., 


American Gas Furnace Co.., 


OIL GAS PLANTS 


AND 


GAS BLAST FURNACES. 


Estimates made for any mechanical 


NEW YORK. 








A. FAL K EN ru A U, 

1 ith Street & Ridge Ave., Philadelphia’ Pa. 
MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOL 
GRINDING MACHINERY, TRAVEL- 

: ING CRANES, ETC. 
ting-off and Special Machinery designed and constructed, 





/ Patent Cut: 










Mane ONIVERSAL GRINDING MACHINES 


Sizes, 2/", 87’, 4’, 6’, 6” made on the most ap- 
MADE BY proved plans. Are 
HURLBUT, ROGERS , strictly first class 
MACHINE CO. in workman 
South Sudbury, Mass. ship, mate- 

mi Chas. Churchill & Co., Ltd., rial and de- 
Agents, 21 Cross St., London, sign, and are 

= England. warranted as 
such. Forquick 
adjustments, 
rapid _produc- 
tion of fine work 
and convenience 
of operation 
i : they are unex- 
ciel. Sold on their merits. 
Satisf. hie guaranteed. Address for full par- 


‘tculars, LANDIS BROS., Mifrs., 
Wapncshere, Pa, 











Write for Circular of 





COMBINATION INSIDE MICROMETER CALIPER AND DEPTH GAUGE. 
Agents wanted. J. T. SLOCOMB & CO., PROV., R. I. 


. PRYIBIL, 


498-51U W. 41st STREET, 


NEW YORK, 


MANUFACTURER OF 


UNEQUALED 


-WOOD-WORKING . 
“—=C i MACHINERY, 


ik aux ee Gen saws per er SPECIALLY ADAPTED FOR FOUN- 

x We ve ft 
aS pe SS DRY PATTERN SHops, SHIP 
Bui_pers, CarR SHops, =Tc. 


io tive years 











DOUBLE FEED PLANER. Will pluae 2% 
inches wide and 10 inches thick. Will beat 
any other Planer. 


Send for Cat. ‘‘A.’’ 





THE INGERSOLL MILLING MACHINE CO., 


ROCKFORD, ILLS. 


15 in., 22 in., 24 in., 36 in. Slab Milling M 


zontal Boring Machines. 
36 in.x36 in.x8 ft. Slab Milling Machines. 
Weight, 22,000 lbs. 


— ee of any Size or ‘een 





PAT. DEC. 24, 1889. 


achines. 









Hori 





Ss = 
“= 





BICKFORD 
Drill and Teel Co., 


BUILDERS OF 


UPRIGHT RADIAL 


Universal Radial 
DRILLS. 


Boring & Turn- 
ing Mills. 

’ 3 PIKE STREET, 
CINCINNATI, O. 





HANTTON 
MACHINE TO0L C0. 


N. FE. Cor. Water & Market Sts, 
Hamilton, Ohio, U.S. A. 


Power Feed 


” nt 


A SPECIALTY. 


Correspondence Solicited. 














so, it vl Pay You to Investigate 





Di "WOU_U8e ee! if 


NICHOLSON’S 









Expanding Mandrels. 











| W.H. NICHOLSON & CO., 





ta?" 





London House: CHAS, CHURCHILL & CO., L’t’d, 21 Cross St., Finsbury, London, E. C., Eng. 





THE runes DRAW STROKE TRIMMER, 


An Indispensable Tod) 
for all Bench Wood. 
workers, Latest and 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited. 


PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 











BURNHAM’S DRILL. 
Q 












SEND FOR CIRCULAR. 
THE GEO. BUBNHAM CO,, Worcester, Mass, 











WILKES-BARRE, PA. 





VALUABLE POINTS LATHE. 





2” ENGINE FE 
o-2" SET OVER 


0-2" TAPER ATT 


t=" CABINET L 

















IMPROVED 18 INcH CABINET TURRET LaTHE. 


The Lodge & Davis Machine Tool 


WORKS: CINCINNATI, OHIO. 


NEW YORK HOUSE, 64 Cortlandt Street. 
CHICACO HOUSE, 68 and 70 So. Canal Street. 
ST. LOUIS HOUSE, 823 North Second Street. 
BOSTON HOUSE, 23 and 25 Purchase Street. 
PHILADELPHIA OFFICE, 19 North Seventh Street. 
SAN FRANCISCO OFFICE, 21 
COVENTRY, ENCLAND, Alfred Herbert. 





SEE ADVERTISEMENT PAGE 20. 


t=" SWIVEL TO TURRET. 
t=" LEVER AND SCREW MOVEMENT, ae 
c" DOUBLE CUT OFF REST, WITH LON- 


t=" ACCURATELY FITTED. 


and 23 Fremont Street. 


COMPLETE MACHINE SHOP EQUIPMENTS. 


ED TO TURRET, We 
TO TURRET. a 


ACHMENT TO TURRET, 


02" TAPER ATTACHMENT TO CHASING BAR, 


EGS. a 


(0, 





| 


VALUABLE POINTS SCREW MACHINE. 





© AUTOMATIC TURRET. 


POWER FEED TO TURRET, 


*~ GEARED FRICTION HEAD, 


AUTOMATIC PUMP, 


GITUDINAL MOVEMENT, 
AUTOMATIC STOP. 


ca” WIRE FEED CHUCK, AS ORDERED 























IMPROVED 18 aND 21 INCH ScrEW MACHINE, 
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Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 


MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 














7 NEW PATTERN 14-0 ENGINE LATHE. } 


“oF. E. REED & 00., 


WORCESTER, 
MASS. 


Selling Ag ne MANNING, MAXWELL gg ara Lays ti iberty St., 
ew York and 60 South Canal St., Ch »l 


ENGINE LATHES from 12 to 30 ution wutap. 








CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DE'TROIT, MICH. 











ENCINE LATHE. 


22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x 16 ft. 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 
DI ETZ, “GANG & CO., 


58 & 60 PENN ST., 
CINCINNATI, O., U.S. A. 











|New Haven Manf’g Co., 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 
H.BAUSH & SONS, 


HOLYOKE, MASS. 


Manufacturers of 


= POST, 
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From the 
—— ~ smallest to 
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JOHN BECKER MANUFACTURING 6O., 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 
TOOLS 


AND 


MACHINERY. 


BRASS 
FOUNDERS 


Water tt, 
"= Htehbug, Mass, 


SPECTAL 


0 %., 12 H., 14 1., 16 X., 


WHEEL AND ARMATURE 


LATHES. 


PAWLING & HARNISCHFEGER, 


Milwaukee, Wis. 


| BARKER’S IMPROVED 
‘toes Gone Mu: 


| Price, $10. NOGAUGES. NO BELT. 


Every Machine Guaranteed. 


MANUFACTURED BY 
Ohio. 


WM. BARKER & CO., = Cincinnati, 





ty 
THE BECKER — MILLER, 
No. 








SEND FOR CIRCULAR. 





D. SAUNDERS’ SONS, 


MANUFACTURERS OF 


PIPE CUTTING AND THREADING MACHINES, 


Steam and Gasfitters’ Hand Tools, 
4) Tanping Machinery for ‘a Work, ete. 





The No. 4B Machine for Catting and aes 
Pipe Lin. tof in., by HAND or POWER 
SEND FOR CATALOCUE TO 
21 Atherton St., YONKERS, N. Y. 
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WORCESTER, MASS. 


a BOYNTON & PLUMMER, 


Manufacturers of 


Shaping Machines, 
Bolt Cutting | Machines. 


CHAS. CHURCHILL & 00., Lt'd, 
21 Cross St., Finsbury, London. 
















P. BLAISDELL & CO., 
Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS, 








Vertical Dem Presses, 12 to 52 
inch swing. Radial Drills, 4 to10 ft. 

swing. Boiler Makers’ Drills, Bridge 

and Ship Builders’ Drills, Gang Drills, 

and other Drilling Machinery. Engine 

© 12 to 24in. swing. Send for 
atal 


PRENTICE BROS., 
WORCESTER, MASS 











Drilling Machines, | 








BORING AND 
0 Tam 

baer MILLS, 
m 4,6, & 6 Ft. Swing. 
H. Bickford. 
, Lakeport, N. H. 











FOR HAND OR POWER, 


MALLEABLE IRON PIPE VISES, 


CURTIS & CURTIS, 








66 CARDEN ST., BRIDCEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 





WE ARE BUILDING SMALL 
COMPOUND YACHT ENCINES 


OF UNUSUALLY FINE DESICNS. 


WE ARE IN A POSITION TO BUILD 
SMALL AND MEDIUM SIZES OF YACHT ENCINES 


YACHT ENCINES. 


AT VERY SHORT NOTICE. 


W. D. FORBES & CO., 
ENCINEERS, 
HOBOKEN, N. J. 





SEND US A POSTAL NOTE 





DON’T SEND US ANY STAMPS) 


nd we will send you by matl, prepatd, a sample 


ONE- INCH “SKELETON” PIPE DIE. 


[THER 2% square by % thick, or 2% square by % 
hick—which ‘ane be retur ‘ned to us tf not satisfactory 
This ts a cheap and simple plan to learn all about a 
tool far too good for you to be ignorant of—that ts, uf 
suse any pipe-threading tools. 


PANCOAST & MAULE, 
Philadelphia, U.S. A 








2BY 24 PLAT TURRET 


















Send for 
*\ CATALOGUE 
for ’92. 


JONES & LAMSON MACHINE co., 


Springfield, Vt., 


MULLER LATHES) 






PATENTED. . 
With New and Valuable Features. 


MADE ONLY BY THE 


ADFORD MILL CO., 


8th and Evans, CINCINNATI, O. 





Londou House: CHAS. CHURCHILLL & CO., L *t'd. 
21 Cross St., Finsbury, London, E. C., Eng. 








BARNES’ 


Y UPRIGHT DRILLS 


Complete line, ranging from 
our New Friction Disk Drill, 
for light work, to 42-inch Back 
Geared Self Feed Drill. 


Send for Catalogue and Prices. 


W.F.G JON BARNES (0, 


1995 Ruby St., Rockford, Il. 


" ENGLISH AGENTS, 












CHAS. CHURCHILL & CO., LTD., 
21 Cross ST., FiINSsURY. LONDON, E.C., ENG. 
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WM. SELLERS & C0, Incorporated, 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Couplings, Ete, 
——— /NJECTORS FOR ALL CLASSES OF BOILERS. 


TRELON & ALL nm i ' 
x] Gang. ‘Horttontaly Twin: 
Boiler, Spacing, Gate, 


Multiple, Belt and Steam- 
Driven 


Punches and Shears, 


OVER 300 SIZES. 


ALSO 
Bajar Cus. hi oned — 


Peg? aug 
» 
i 
































The DETRICK & HARVEY 
MACHINE 6O., 


east Ma. . 


= WRITE DIRECTLY TO US FOR 
CATALOGUE AND PRICES. 


» THE OME MACHINERY CO. 


CLEVELAND, 0O 
Manufacturers oy 


ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diame ~ r. 
Also “SEPARATE HEADS and DIE 


Fins PREMIUM CINCINNATI. CENTENNIAL == 


STRANGE, BUT TRUE!! GEO. D. WALCOTT & SON, 


Nas Uw Process Ra Hr Goa UTS 













AND 
MACHINERY WORLD. 
, - They Outwear Or AP ERS 
———— any Metal. ) 
ae They require No ens Onion. 
SS Lubricant 


—— —— Write us for Photo 
and Prices. 





They are Noiseless 
and Clean. 


NEW PROCESS RAW HIDE CO., 





BOSTONS Ree Sew WER = HE WORKS 


35 Hartfcrd St., Boston, Mass. 
Book on G oars, 170 Illustrations, $1.00. Job Gear Cutting 


BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


BUILDERS OF 





FOR 
RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, x > Sn 
MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, \e “gary AON Sects 
SHIP-YARDS, BOILER SHOPS, BRIDGE 
WORKS, ETC., ETC. 
NEW YORK OFFICE, EqQuiTABLe BUILDING. 
GEORGE PLACE, Agent. 








THE HILLES & JONES CO.,., WILMINGTON, DEL, 


MANUFACTURERS OF 

MACHINE T O > re For@poad Shops, Locomotive and Car Builders, etc, 
i" = 7 F Improved 

Boiler Plate 


Planer, 


Fight Sizes. 











oma 


Se 
= 


WI 


of cut. 








PATENTEES AND SOLE MANUFACTURERS 


SYRACUSE, N.Y.,U.S.A. 


of all kinds, Se Be vel, Spiral, Ratchet, Worm-Rack, 
E lliptic, Index Pla ete. Very small or large, Send for 
Catalozue. 900 sizes of Gears 





WORCESTER, 
MASS. 


WYMAN & GORDON. 



















{ Stett Pressure BLOWERS, Fan ene 
iE XAWKAUST FANS 
LEN oe & CRANK BLOWERS 
PORTABLE FORGES 
TIRE BENDERS & SHRINKERS 
BLACKS! 
















ATH ORILLS. 





B Roser POOLE & SON CO. 


ENCINEERS & MACHINISTS. 
TRANSMISSION MACHINERY 


WE MAKE 
STEEL RULES 


WITH HARDENED ENDS. 


STANDARD TOOL CO., 


ATHOL, MASS., U. S. A. 
MANUFACTURERS OF 


MACHINISTS’ FINE TOOLS. 
CATALOG FREE. 


MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 
HEAVIEST CLASS OF WORK 
BALTIMORE, MD. 


VOLNEY W. MASON & CO., 


=| hitio Pulleys, Glutehes and Elevators 


PROVIDENCE, R. I. 











Pez GikG 


eae . 
pitew Youn =—_ 
Ss 








Fine castings by new pressu:e procest 
ry od to hand cut work in Bronze, Brass. 
uminum, and German Silver. Machin- 
ery Name- Plates 16 cents per sq. inch. 








t HENDEY MACHINE CO. 


TORRINGTON, CONN. 


MANUFACTURERS FO 


“ED 


PILLAR SHAPERS. 


15 incH To 25 INCH. 


Heavy, Powerful and 
Rapid Workers. 





IMPROWN 





Guaranteed strictly 


The 25 inch is 





work 








15-INCH PILLAR SHAPER. Machine Shops, 


in every way. 


to the heaviest class of 
in lron and Steel 
Mills, Engine Works, and 








first-class | 





adapted | 








5-INCH PILLAR SHAPER. 


etc. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 
Simple, Compound and Triple-Expansion Engines. 
HIGH-PRESSURE BOILERS. 
wu Complete Steam Power Plants of Highest Attamable Efficiency 
= dares BUCKEYE ENGINE CO., Salem, 0. 
SS weil Or SALES ACENTS: 


x H. T. PORTER, No. 10 Telephone Building, New York Cit 
BUCKEYE RRGIXE C0,"S SALES AGENCY, Bi Mass. N. W. ROBINSON, 97 Washington St., Chicago, lit. 
ROBINSON & CARY COMPANY, St. Paul, Minn. A. L. FISH, No. 61 First St., San Francisco, Cal. 
4. M. MORSE, 511 Commercial "Building, St. Louis, Mo. J. M. ARTHUR & cO., Portland, Oregon. 


“OTTO” GAS ENGINE WORKS. | PAC AC-ACOIINE ENCINES 


SCHLEICHER, SCHUMM & C0Q., 
23d & Walnut Streets, 151 Monroe Strest, STATIONARY = PORTABLE. All Sizes. 
Dwarfs in Size, but 


Philadelphia. Chicago. 
New York Agency, 18 Vesey St, ee 


35,000 SOLD. hour per horse power 


and requires but little 
attention torun them 
MANY NEW IMPROVEMENTS 
FOR USE WITH 


Every Engine 
Guarantee Full 
ok ea free by mail 
COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 




















fl) 
|) 


vi 


iN 





.. AMES IRON WORKS, 
OSWECO, N. Y. 


fention this paper 
AN DUZEN 

OR GASOLINE. 
COMBINED 


om V 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 
“OTTO” GAS ENGINES AND PUMPS. 


Consume 25 to 75 Per Cent. Less Gas than ANY 
otner Gas Engine doing the same work. 

















FRISBIE FRICTION 
PULLEYS »* CLUTCHES, 


THE D. FRISBIE CO., 


203 BROADWAY, NEW YORE. 


CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 





plest and Cheapest Gas Engine known. Speed can be changed 
while running. Send for Circular. 
BACKUS w ATE R MOTOR CO. ,Newark,N. J. 
lso Mfrs. VENTILATING FA 








ae HANDSOME CATALOGUE FREE. 
<3 THE CONOVER MFG. CO., 95 Liberty St., N.Y. 
IF YOU WISH TO OBTAIN 

































211 Bace St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups. Government 
Regulation 





THE POND ENCINEERINC CoO., 
REG.TRADE MARKS. | INGOTS, CASTINGS, WIRE, SHEET &c. 
ORICINAL MANUFACTURERS OF PHOSPHOR- 
READY FOR IMMEDIATE SHIPMENT. 
GRANT ANTI-FRIGTION BALL CO., Fitchburg, Mass. 
Steam Separator. 


Write Postal for copy of our New Book, ** How to Obtain Dry Steam.’ Mailed free. 
709 MARKET STREET, ST. LOUIS. MO. 
All GENUINE 
weosamanuracurcss PHHOSPHOR-BRONZE 
| THe PHOSPHOR BRONZE SMELTING CO. LIMITED 
C 512 ARCH ST. PHILADELPHIA PA.U.S.A. 
wi | BRONZE IN THE UNITED STATES ANDO SOLE 
| Phe caphor 007. KARKERS OF “| Makers or ELEPHANT E BRAND” PHOSPHOR-BRONZE, 
For all Anti-Friction Purposes. 
STEEL BALLS from : to 1” 
Sizes up to 3” in a short time. Aluminoid hard as hardened tool 
steel all sizes above 446”. Write for prices and samples. 
grt ood s pl ot 
For Supplying Clean ont Dry Steam 
Engines, Dry Houses, etc, 
Place Rome vy tor as close to engine 


1e steam taking a spiral 
ne threads causes 


A the water to be thrown by centrifugal 
| force against the outer walls, while the POP 
dry steam goes through the small holes 
to center of and Steam can enter a SAFETY VALVES 
H <A or B, as convenience may require 
also used in conveying « steam long dis " “ 
tances, for Steam Hammers, Dry Hous for Loc omotiv e, 
Wat r Gas Generators, and for all — Stationary and Ma- 


rine Boilers, also the 
** Reliable ”’ 
Trap. 
Catalogue free on 
application. 


poses where Dry Steam is necessary. 


(EYSTONE ENGINE & MACHINE WORKS, 


Fifth and Buttonwood Streets, Philadelphia. TV 


Steam 





int 


Bh).£.LONERGAN & Co. @ 






























IMITe C 
PNG NWA IS». © 
"MANUFACTURERS 


OF IMPROVED 
CORLISS: STEAM ENGINES 
iN puLL *” VARIETy~ 


OR [emecere Ponts 
FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 

















CoNTRACTS 
TAKEN F 





WA — 





(Tandem Compound.) 


AUTOMATIC 
tIGtiti — D 
' SY 4 Wal. ey \ 


eer seas ae | 
HIGH PRESSURE BOILERS ‘ese x < > WESTON ENGINE CO., 


ye PAINTED POST, N. 
AND 


COMPLETE POWER PLANTS “Se RONPaNTaTE® 









— JULIAN SCHOLL weet Sela: ty St., N.Y. 
ii GEO. D. HOFFMAN, Lake St., Chicago. 
H.M.SCIPLE & CO., 3d & Arch Sts. Phila, Pa 





IGH GRADE AUTOMATIC CULOFF ENGINES. Sear ae 


No other enginehasa perfectly balanced valve. 


OUR GUARANTEE.WHO DARE MEET IT? 


The engine shall not run one revolution slower 
hen fully loaded than when running empty,and 4 duc- 
tion of boiler pressure fiom the greatest to that necessayy 
to do the work,will not reduce the speed of engine one :, 
revolution. Any engine failing to meet this guarantee #B 
becomes the property of the purchaser upon pay-a@ 


ment of one dollar Send for Catalogue. J. 7 re EN “vel @ 
PIDGWAY, PA. 


{l4t Liberty St. New York. NY. 
4l2 Washington Ave. St.Louis,\o, 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


ecagengeias H OFFICES: 





Branch Offices, 





165 Washington St. Y 
46 N. 7th St., P hiladiel pi abe 
7 Haverhill St., Boston. 


28 W. Randolph St., Chicago. 
99 ist Ave., Pittst purgh 
179 Race St, Cincinnati. 


2} THe CASE IOTOMITIC HGR PED ENGINE 
















SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation, 


The Latest Development in High Speed Engine Buiiding, 
BUILT IN SIZES FROM 21, to 25 H. P. 


wea) Manufactured by THE J.T. CASE ENGINE CO.. 


WA ~ New Britain, Conn., WM. S. HINE, Gen’! Sales Mer. 


PIERCE & MILLER ENGINEERING CO. Selling | Agents for New 
York and Export, 42 ¢ ‘ortlandt Street, N. 


ORLISS NCINES. 


HIGHEST ECONOMY. CLOSEST REGULATION. 
TANDEM OR TWIN CONDENSING OR 


COMPOUND. NON-CONDENSING. 
50 H. P. to 2,000 H. P. 
Catalogue Ready. M. C. BULLOCK MFG. CO.., 


26 W. Washington St., Chicago. 


ROBB ENGINEERING CO., Ltd. 














OFFICE AND WORKS: 
AMHERST, NOVA SCOTIA. 


PERFECT ALIGNMENT. 


ROBB-ARMSTRONG ENGINE, 


Containing all the best points of Standard American 
High Speed Engines and severalimprovements. Prof. 
Sweet’s Straight Line Governor and Valve. The 
Coffin Throttle. Armstrong's Crosshead, Valve, Gear 
and Oiling Devices, Interchangeable parts. 


LUNKENHEIMER’S LOOSE PULLEY OILER, 


Fig. 330), is easily filled and regulated and wil! not throw or waste oil. 
and most practical oiler for loose pulleys on the market. 
a set-screw to regulate the flow of oil. 








It is the simplest 
Provided with 
Send for 


grease cups, lubricators, 


Every cup warranted, 
mS catalogue of superior valves, whistles, oil cups, 
ono mea etc., and mention AMERICAN MACHINIST. 


a THE LUNKENHEIMER COMPANY, 


SUCCESSOR TO 








THE LUNKENHEIMER BRASS MFG. CO., CINCINNATI, 6., U. 8. A. 
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Brown & SHARPE 


Mec. Co., 


PROVIDENCE, R. I. 


| TREATISES. | 


Universal and Plain Grinding -apmeiad 
in cloth, $1.2 
In paper 





In paper cover, 75 cts.; 
Milling Machines. 

in cloth, $1.25 

Price, $2.00. 

In paper, 75 


cover, 75 Cts.; 
Formule in Gearing. 
Practical Treatise on Gearing. 
cts.; in cloth, $1.00. 


MACHINE TOOLS 
On Exhibition at 23 South Canal Street, CHICAGO, ILL. 


FRED A. RICH, Western Representative. 


NILES TOOL WORKS, 


HAMIL/IFON, OHIO. 


"  Squaaiasasssstalaas TOOLS. 
SLOTTING MACHINES. 


In sizes from 6'4-inch stroke to 54-inch stroke. 
Cutter-bar counterbalanced and provided with 
Feeds are longitudinal, 























quick return motion. 
transverse and circular, all automatic. 


Special Iron and Steel-working machinery for 
all classes of machine shops. 


eo Correspondence solicited. 


PITTSBURGH, 
LEWIS BLOCK. 


NEW YORK, 
136 & 138 LIBERTY ST. 


CHICAGO, 
PHENIX BLDG, 





14INCH SLOTTING MACHINE. 


JENKINS DISCS £28 HIGH STEAM PRESSURE. 


ou have trouble with Discs, write us. We can furnish 
iscs, or Valves, that will be satisfactory, There are 
dealers who sell Discs as ** Jenkins,’’ when 
they Know they are not genuine. 
JENKINS BROS.’ 


VALVES ARE STAMPED WITH TRADE MARK, 
BI TRIE: lao. 
JENKINS BROS, SSA rihdovios 


31 & 33 N. CANAL ST., CHICAGO. 




















See Advertisement, page 16. 


Works: CINCINNATI. OHIO, U.S. A. 


PLAIN—HALF or FULL UNIVERSAL. 
Complete Machine Shop Equipments. 


Embodies several new and valuable improvements. 


Friction eliminated by ball bearing journals. 


IMPROVED RADIAL DRILL 





The Lodge & Davis Machine Tool Go., 





OUR NEW No. 3:2 


MILLING MACHINE 


now READY For 


IMMEDIATE DELIVERY. 


WRITE FOR 


SPECIAL CIRCULAR AND PRICE. 
25 
OTHER SIZES AND STYLES MADE. 


== MACHINE TOOLS 


OF ALL KINDS IN STOCK. 








THE PRATT & WHITNEY CO. 


HARTFORD, CONN. 


Manufacture LA THES of Various Sizes 


AND OF THE FOLLOWING KINDS: 

HAND, ENGINE FOR TURNING AND SCREW CUTTING, 
CUTTING OFF, GAP BED, PULLEY TURNING AND BOR- 
ING, TURRET-HEAD ENGINE AND CHUCKING, 

HAND WHEEL RIM TURNING, SPINNING, 
GRINDING, PATTERN MAKING, ETC. 





Price List and Description Given upon Application. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 








Lhe Billings Fland Vise 


THE BEST VISE FOR LINEMEN 


Drop Forged Seid Bar Steel 
Lnterchangeable Parts Parallel Jaws 
Flardened by Special Process 


The Billings & Spencer Co. 


HARTFORD, CONN. 




















Warner « SWaAsey, 
IRON & BRASS-WORKING MACHINE TOOLS 


Monitor Lathes, 


CLEVELAND, OHIO. 


Turret Engine Lathes, Screw Machines, 
Forming Monitors, Boring Mills. 
SEND FOR CATALOGUE AND PRICES. 

















Ss. A. 


Manufacturer of ENGINE LATHES 
& from 17 to 60 in. swing. Cuts. Photographs 
Lowell, Mass., U. 





and Prices furnished on application. 


TULL 


ps . 
C 






|) MANNING, MAXWELL & MOOR, 


Manufacturers and Dealers in all kinds of 


| mwcmvists TOOLS AND SUPPLIES. 














The Celebrated 
F. E. REED 
16-inch Swing 
Engine Lathe. 


D 
iD 





111- 113 LIBERTY ST., NEW YORE. 
We carry the largest line of Tools and Supplies in the City. 














oi. Wh L DRILLS 


LARGE STOCK, 


Write for Catalogue and Prices. 


Fe 
‘aeol 


QUICK DELIVERY. 


W. P. DAVIS, 


Rochester, N. Y. 











WYMAN & GORDON. J. M. ALLEN, PRESIDENT. 


WORCESTER, MASS. WM. B. FRANKLIN, Vice-PRESIDEN? 














20 SIZES. 


From 22/’x22’ 


to 96x72” any 
lengtn. 


DROP FORGINGS F. B. ALLEN, SeconD Vice-PRESIDEN?. 

eo! J. B. PIERCE, SECRETARY & TREASURER. 

5 SPUR-GEARED AND SPIRAL-GEARED _ 
(* SELLERS? MOTION ») 


ANERS 


MANUFACTURED BY 


The G. A. GRAY Co., | 
477-483 Sycamore St., CINCINNATI, 0. | 


















Ss i Ee 


OUR ADVERTISEMENT, 


THE 


agar 1 &. 


MANUFACTURERS OF 


TORRINGTON. CONN, 





HEND ay MACHINES? es. MACHINE TOOLS. Cuas CHuncwLe& Co. LrD: AgTS 























THE GARVIN MACHINE CO., LAIGHT AND CANAL STS., 


NEW YORK. 


-_M.C 


PAWTUCKET.R. I. 





Manufacturer 
—of— 


APS & DIE 


ARPENTER B_.. 015 





alon, 
the 

w he 
hand 
by n 
and | 
in hi 
the 1] 


diam 


bein: 
stud 





